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LETTER  OF  TRANSMITTAL  FROM  THE  PRESIDENT  OF  THE 

UNITED  STATES 


The  White  House, 
Washington,  April  80,  1962. 

Hon.  Lyndon  B.  Johnson, 

President  oj  the  Senate,  Washington ,  D.C. 

Dear  Mr.  President:  I  transmit  herewith  for  the  information  of 
the  Senate  a  report  on  “Government  Contracting  for  Research  and 
Development,”  prepared  at  my  request  by  the  Director  of  the  Bureau 
of  the  Budget,  with  the  participation  of  the  Secretary  of  Defense,  the 
Chairman  of  the  Atomic  Energy  Commission,  the  Chairman  of  the 
U.S.  Civil  Service  Commission,  the  Administrator  of  the  National 
Aeronautics  and  Space  Administration,  the  Director  of  the  National 
Science  Foundation,  and  the  special  assistant  to  the  President  for 
science  and  technology. 

I  have  approved  the  report  and  have  transmitted  it  to  the  heads  of 
departments  and  agencies  for  their  guidance  and  action. 

The  subjects  discussed  in  the  report  will,  I  believe,  be  of  particular 
interest  to  several  committees  of  the  Congress  which  are  concerned 
with  various  aspects  of  the  complex  problems  resulting  from  the  rapid 
growth  of  Federal  research  and  development  programs.  These 
include  criteria  for  deciding  whether  to  contract  out  research  and 
development  work,  improving  policies  and  practices  applying  to 
research  and  development  contracting,  avoiding  possible  conflicts  of 
interest  by  Government  contractors,  and  improving  the  Government’s 
ability  to  carry  out  research  and  development  work  directly. 

It  is  plain  that  the  Government’s  research  and  development  effort 
must  continue  to  rely  heavily  on  contracts  with  non-Federal  institu¬ 
tions,  in  order  to  combine  the  scientific  and  technical  talents  and 
facilities  of  the  Nation’s  colleges  and  universities,  businesses,  nonprofit 
organizations,  and  other  private  institutions  with  the  Government’s 
own  scientific  and  technical  resources.  This  report  points  the  way  to  a 
number  of  improvements  in  the  present  system  for  conducting  the 
Government’s  research  and  development  program — improvements 
which  can  and  will  be  undertaken  by  the  executive  branch  under 
existing  authority. 

I  wish  to  call  particular  attention  to  the  conclusions  reached  in  the 
report  regarding  Federal  salaries.  Those  who  prepared  the  report — 
including  the  heads  of  the  Government’s  three  largest  research  and 
development  agencies:  the  Department  of  Defense,  the  Atomic 
Energy  Commission,  and  the  National  Aeronautics  and  Space  Admin¬ 
istration — have  stated  in  the  strongest  terms  the  need  to  raise  Federal 
salaries,  especially  in  the  higher  grades,  if  the  Government  is  to  obtain 
and  hold  first-class  scientists,  engineers,  and  administrators.  If  we 
are  not  able  to  pay  these  men  salaries  reasonably  comparable  with  what 
they  can  earn  in  private  employment,  we  cannot  hope  to  have  enough 
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of  them  in  Government  to  ensure  the  effective  application  of  science 
and  technology  to  the  great  national  problems  of  defense,  atomic 
energy,  space  exploration,  medical  research,  development  assistance, 
and  many  other  programs  heavily  dependent  on  research  and  develop¬ 
ment. 

Consequently,  I  most  strongly  urge  action  at  this  session  of  the 
Congress  to  reform  the  Federal  pay  structure  in  accordance  with  the 
principle  of  comparability,  as  recommended  in  my  message  of  February 
20,  1962. 

Sincerely^ 

John  F.  Kennedy. 


LETTER  TO  THE  PRESIDENT  OF  THE  UNITED  STATES  FROM 
THE  BUREAU  OF  THE  BUDGET 


Executive  Office  of  the  President, 

Bureau  of  the  Budget, 
Washington ,  D.C.,  April  SO,  1962. 

Dear  Mr.  President:  As  requested  by  your  letter  of  July  31, 
1961, 1  we  have  reviewed  the  experience  of  the  Government  in  using 
contracts  with  private  institutions  and  enterprises  to  obtain  research 
and  development  work  needed  for  public  purposes. 

The  attached  report  presents  our  findings  and  conclusions.  With¬ 
out  attempting  to  summarize  the  complete  report,  we  include  in  this 
letter  a  few  of  our  most  significant  conclusions,  as  follows: 

1.  Federally  financed  research  and  development  work  has  been 
increasing  at  a  phenomenal  rate — from  $100  million  per  year  in  the 
late  1930’s  to  over  $10  billion  per  year  at  present,  with  the  bulk  of 
the  increase  coming  since  1950.  Over  80  percent  of  such  work  is 
conducted  today  through  non- Federal  institutions  rather  than  through 
direct  Federal  operations.  The  growth  and  size  of  this  work,  and  the 
heavy  reliance  on  non- Federal  organizations  to  carry  it  out,  have  had 
a  striking  impact  on  the  Nation’s  universities  and  its  industries,  and 
have  given  rise  to  the  establishment  of  new  kinds  of  professionel  and 
technical  organizations.  At  present  the  system  for  conducting  Federal 
research  and  development  work  can  best  be  described  as  a  highly  com¬ 
plex  partnership  among  various  kinds  of  public  and  private  agencies, 
related  in  large  part  by  contractual  arrangements. 

While  many  improvements  are  needed  in  the  conduct  of  research 
and  development  work,  and  in  the  contracting  systems  used,  it  is  our 
fundamental  conclusion  that  it  is  in  the  national  interest  for  the  Gov¬ 
ernment  to  continue  to  rely  heavily  on  contracts  with  non-Federal 
institutions  to  accomplish  scientific  and  technical  work  needed  for 
public  purposes.  A  partnership  among  public  and  private  agencies 
is  the  best  way  in  our  society  to  enlist  the  Nation’s  resources  and 
achieve  the  most  rapid  progress. 

2.  The  basic  purposes  to  be  served  by  Federal  research  and  develop¬ 
ment  programs  are  public  purposes,  considered  by  the  President  and 
the  Congress  to  be  of  sufficient  national  importance  to  warrant  the 
expenditure  of  public  funds.  The  management  and  control  of  such 
programs  must  be  firmly  in  the  hands  of  full-time  Government  officials 
clearly  responsible  to  the  President  and  the  Congress.  With  programs 
of  the  size  and  complexity  now  common,  this  requires  that  the  Gov¬ 
ernment  have  on  its  staff  exceptionally  strong  and  able  executives, 
scientists,  and  engineers,  fully  qualified  to  weigh  the  views  and  advice 
of  technical  specialists,  to  make  policy  decisions  concerning  the  types 
of  work  to  be  undertaken,  when,  by  whom,  and  at  what  cost,  to  super¬ 
vise  the  execution  of  work  undertaken,  and  to  evaluate  the  results. 

Ed.  note.— See  Annex  1,  p.  25,  for  complete  text  of  letter. 
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At  the  present  time  we  consider  that  one  of  the  most  serious  ob¬ 
stacles  to  the  recruitment  and  retention  of  first-class  scientists,  ad¬ 
ministrators,  and  engineers  in  the  Government  service  is  the  serious 
disparity  between  governmental  and  private  compensation  for  com¬ 
parable  work.  We  cannot  stress  too  strongly  the  importance  of 
rectifying  this  situation,  through  congressional  enactment  of  civilian 
pay  reform  legislation  as  you  have  recommended. 

3.  Given  proper  arrangements  to  maintain  management  control  in 
the  hands  of  Government  officials,  federally  financed  research  and 
development  work  can  be  accomplished  through  several  different 
means:  Direct  governmental  operations  of  laboratories  and  other  in¬ 
stallations;  operation  of  Government-owned  facilities  by  contractors; 
grants  and  contracts  with  universities;  contracts  with  not-for-profit 
corporations  or  with  profit  corporations.  Choices  among  these  means 
should  be  made  on  the  basis  of  relative  efficiency  and  effectiveness  in 
accomplishing  the  desired  work,  with  due  regard  to  the  need  to  main¬ 
tain  and  enlarge  the  long-term  strength  of  the  Nation’s  scientific 
resources,  both  public  and  private. 

In  addition,  the  rapid  expansion  of  the  use  of  Government  con¬ 
tracts,  in  a  field  where  25  years  ago  they  were  relatively  rare,  has 
brought  to  the  fore  a  number  of  different  types  of  possible  conflicts 
of  interests,  and  these  should  be  avoided  in  assigning  research  and 
development  work.  Clear-cut  standards  exist  with  respect  to  some 
of  these  potential  conflict-of-interest  situations — as  is  the  case  with 
respect  to  persons  in  private  life  acting  as  advisers  and  consultants 
to  Government,  which  was  covered  in  your  memorandum  of  February 
9,  1962.  Some  other  standards  are  now  widely  accepted— for  example, 
the  undesirability  of  permitting  a  firm  which  holds  a  contract  for 
technical  advisory  services  to  seek  a  contract  to  develop  or  to  supply 
any  major  item  with  respect  to  which  the  firm  has  advised  the  Gov¬ 
ernment.  Still  other  standards  are  needed,  and  we  recommend  that 
you  request  the  head  of  each  department  and  agency  which  does  a 
significant  amount  of  contracting  for  research  and  development  to 
develop,  in  consultation  with  the  Attorney  General,  clear-cut  codes 
of  conduct,  to  provide  standards  and  criteria  to  guide  the  public 
officials  and  private  persons  and  organizations  engaged  in  research 
and  development  activities. 

4.  We  have  identified  a  number  of  ways  in  which  the  contracting 
system  can  and  should  be  improved,  including: 

Providing  more  incentives  for  reducing  costs  and  improving 
performance; 

Improving  our  ability  to  evaluate  the  quality  of  research  and 
development  work; 

Giving  more  attention  to  feasibility  studies  and  the  develop¬ 
ment  of  specifications  prior  to  inviting  private  proposals  for  major 
systems  development,  thus  reducing  “brochuremanship”  with  its 
heavy  waste  of  scarce  talent. 

We  have  carefully  considered  the  question  whether  standards  should 
be  applied  to  salaries  and  related  benefits  paid  by  research  and  develop¬ 
ment  contractors  doing  work  for  the  Government.  We  believe  it  is 
desirable  to  do  so  in  those  cases  in  which  the  system  of  letting  con¬ 
tracts  does  not  result  in  cost  control  through  competition.  We 
believe  the  basic  standard  to  be  applied  should  be  essentially  the  same 
as  the  standard  you  recently  recommended  to  the  Congress  with 
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respect  to  Federal  employees — namely,  comparability  with  salaries 
and  related  benefits  paid  to  persons  doing  similar  work  in  the  private 
economy.  Insofar  as  a  comparability  standard  cannot  be  applied — as 
would  be  the  case  with  respect  to  the  ver\T  top  jobs  in  an  organization, 
for  example — we  would  make  it  the  personal  responsibility  of  the  head 
of  the  contracting  agency  to  make  sure  that  reasonable  limits  are 
applied. 

5.  Finally,  we  consider  that  in  recent  years  there  has  been  a  serious 
trend  toward  eroding  the  competence  of  the  Government’s  research 
and  development  establishments — in  part  owing  to  the  keen  competi¬ 
tion  for  scarce  talent  which  has  come  from  Government  contractors. 
We  believe  it  to  be  highly  important  to  improve  this  situation — not  by 
setting  artificial  or  arbitrary  limits  on  Government  contractors  but  by 
sharply  improving  the  working  environment  within  the  Government, 
in  order  to  attract  and  hold  first-class  scientists  and  technicians.  In 
our  jugement,  the  most  important  improvements  that  are  needed  with¬ 
in  Government  are : 

To  insure  that  governmental  research  and  development  estab¬ 
lishments  are  assigned  significant  and  challenging  work; 

To  simplify  management  controls,  eliminate  unnecessary  eche¬ 
lons  of  review  and  supervision,  and  give  to  laboratory  directors 
more  authority  to  command  resources  and  make  administrative 
decisions;  and 

To  raise  salaries,  particularly  in  the  higher  grades,  in  order  to 
provide  greater  comparability  with  salaries  available  in  private 
activities. 

Action  is  underway  along  the  first  two  lines — some  of  it  begun  as 
the  result  of  our  review.  Only  the  Congress  can  act  on  the  third 
aspect  of  the  problem,  and  we  strongly  hope  it  will  do  so  promptly. 

In  preparing  this  report,  we  have  benefited  from  comments  and 
suggestions  by  the  Attorney  General,  the  Secretaries  of  Agriculture, 
Commerce,  Labor,  and  Health,  Education,  and  Welfare,  and  the 
Administrator,  Federal  Aviation  Agency,  and  they  concur  in  general 
with  our  findings  and  conclusions. 

Robert  S.  McNamara, 

Secretary  of  Defense. 

James  E.  Webb, 

Administrator,  National  Aeronautics  and  Space  Administration  . 

John  W.  Macy,  Jr., 

Chairman,  Civil  Service  Commission. 

Dr.  Glenn  T.  Seaborg, 
Chairman,  Atomic  Energy  Commission. 

Dr.  Alan  T.  Waterman, 
Director,  National  Science  Foundation. 

Jerome  B.  Wtesner, 

Special  Assistant  to  the  President  for  Science  and  Technology. 

David  E.  Bell, 

Director,  Bureau  of  the  Budget. 
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This  report  has  been  prepared  in  response  to  the  President’s  letter 
of  July  31,  1961,  to  the  Director  of  the  Bureau  of  the  Budget,  asking 
for  a  review  of  the  use  of  Government  contracts  with  private  institu¬ 
tions  and  enterprises  to  obtain  scientific  and  technical  work  needed 
for  public  purposes. 

Such  contracts  have  been  used  extensively  since  the  end  of  World 
War  II  to  provide  for  the  operation  and  management  of  research  and 
development  facilities  and  programs,  for  analytical  studies  and  ad¬ 
visory  services,  and  for  technical  supervision  of  complex  systems,  as 
well  as  for  the  conduct  of  research  and  development  projects. 

As  the  President  noted  in  his  letter,  there  is  a  consensus  that  the 
use  of  contracts  is  appropriate  in  many  cases.  At  the  same  time,  a 
number  of  important  issues  have  been  raised,  including  the  appropriate 
extent  of  reliance  on  contractors,  the  comparative  salaries  paid  by 
contractors  and  the  Government,  the  effect  of  extensive  contracting 
on  the  Government’s  own  research  and  development  capabilities,  and 
the  extent  to  which  contracts  may  have  been  used  to  avoid  limitations 
which  exist  on  direct  Federal  operations. 

Accordingly,  the  President  asked  that  the  review  focus  on — ■ 

Criteria  that  should  be  used  in  determining  whether  to  perform 
a  function  through  a  contractor  or  through  direct  Federal  op¬ 
erations  ; 

Actions  needed  to  increase  the  Government’s  ability  to  review 
contractor  operations  and  to  perform  scientific  and  technical 
work;  and 

Policies  which  should  be  followed  by  the  Government  in 
obtaining  maximum  efficiency  from  contractor  operations  and 
in  reviewing  contractor  performance  and  costs  (including  stand¬ 
ards  for  salaries,  fees,  and  other  items). 

The  President  requested  the  following  officials  to  participate  in  the 
study:  The  Secretary  of  Defense,  the  Chairman  of  the  Atomic  Energy 
Commission,  the  Chairman  of  the  Civil  Service  Commission,  the 
Administrator  of  the  National  Aeronautics  and  Space  Administration, 
and  the  Special  Assistant  to  the  President  for  Science  and  Technology. 
The  Director  of  the  National  Science  Foundation  was  also  invited  to 
participate. 

In  making  the  review  requested  by  the  President,  a  great  deal  of 
material  was  available  from  hearings  and  reports  of  the  Senate  and 
House  Committees  on  Appropriations,  Armed  Services,  Judiciary, 
and  Government  Operations,  the  House  Committees  on  Post  Office 
and  Civil  Service  and  on  Science  and  Astronautics,  the  second  Hoover 
Commission,  and  various  governmental  and  private  studies.  In 
addition,  information  was  obtained: 

By  questionnaires  to  which  10  Federal  agencies  and  71  Govern¬ 
ment  field  installations,  universities,  and  contract  establishments 
responded;  and 
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By  interviews  conducted  at  28  Government  field  installations 
and  non -Federal  establishments,  and  with  a  number  of  agency 
headquarters  officials. 

These  data  were  obtained  and  analyzed  with  respect  to  major 
policy  implications  by  an  interdepartmental  staff  group  which 
included  representatives  of  each  of  the  officials  whom  the  President 
asked  to  participate  in  the  review. 

This  report  presents  a  summary  analysis  and  recommendations 
growing  out  of  this  review.  It  is  organized  in  four  parts : 

1.  Statement  of  major  issues. 

2.  Considerations  in  deciding  whether  to  contract  out  research 
and  development  work. 

3.  Proposals  for  improving  policies  and  practices  applying  to 
research  and  development  contracting. 

4.  Proposals  for  improving  the  Government’s  ability  to  carry 
out  research  and  development  work  directly. 

In  addition,  there  are  attached  to  the  report  the  f  oho  wing  annexes 
intended  to  present  additional  supporting  information: 

1.  Letter  from  the  President  to  the  Director  of  the  Budget  of 
July  31,  1961. 

2.  Summary  information  concerning  respondents  to  Bureau  of 
the  Budget  questionnaire  and  organizations  interviewed. 

3.  Special  analysis  on  Federal  research  and  development 
programs,  reprinted  from  the  Federal  budget  for  fiscal  year  1963. 

4.  Summary  information  concerning  the  distribution  of 
national  research  and  development  funds,  activities,  and 
personnel. 

5.  Summary  of  information  obtained  regarding  salaries  and 
related  benefits  and  turnover  of  personnel. 

6.  Annotated  bibliography  on  Federal  contracting-out  of 
research  and  development. 
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PART  1 

STATEMENT  OF  MAJOR  ISSUES 

Policy  questions  relating  to  Government  contracting  for  research 
and  development  1  must  be  considered  in  the  perspective  of  the  phe¬ 
nomenal  growth,  diversity,  and  change  in  Federal  activities  in  this  field. 

FEDERAL  RESEARCH  AND  DEVELOPMENT  ACTIVITIES  AND  THEIR  IMPACT 

Prior  to  World  War  II,  the  total  Federal  research  and  development 
program  is  estimated  to  have  cost  annually  about  $100  million.  In 
the  fiscal  year  1950,  total  Federal  research  and  development  expendi¬ 
tures  were  about  $1.1  billion.  In  the  fiscal  year  1963,  the  total  is 
expected  to  reach  $12.4  billion. 

The  fundamental  reason  for  this  growth  in  expenditures  has  been 
the  importance  of  scientific  and  technical  work  to  the  achievement  of 
major  public  purposes.  Since  World  War  II  the  national  defense 
effort  has  rested  more  and  more  on  the  search  for  new  technology. 
Our  military  posture  has  come  to  depend  less  on  production  capacity 
in  being  and  more  on  the  race  for  shorter  lead  times  in  the  develop¬ 
ment  and  deployment  of  new  weapons  systems  and  of  countermeasures 
against  similar  systems  in  the  hands  of  potential  enemies.  The  De¬ 
fense  Department  alone  is  expected  to  spend  $7.1  billion  on  research 
and  development  in  fiscal  1963,  and  the  Atomic  Energy  Commission 
another  $1.4  billion. 

Aside  from  the  national  defense,  science  and  technology  are  of 
increasing  significance  to  many  other  Federal  programs.  The  Na¬ 
tion’s  effort  in  nonmilitarv  space  exploration — which  is  virtually 
entirely  a  research  and  development  effort — is  growing  extremely 
rapidly;  the  National  Aeronautics  and  Space  Administration  is  ex¬ 
pected  to  spend  $2.4  billion  in  fiscal  1963,  and  additional  sums  related 
to  the  national  space  program  will  be  spent  by  the  Department  of 
Commerce  and  other  agencies.  Moreover,  scientific  and  technological 
efforts  are  of  major  significance  in  agriculture,  health,  natural  re¬ 
sources,  and  many  other  Federal  programs. 

The  end  of  this  period  of  rapid  growth  is  not  yet  in  sight.  Public 
purposes  will  continue  to  require  larger  and  larger  scientific  and 
technological  efforts  for  as  far  ahead  as  we  can  see. 

The  increase  in  Federal  expenditures  for  research  and  development 
has  had  an  enormous  impact  on  the  Nation’s  scientific  and  technical 
resources.  It  is  not  too  much  to  say  that  the  major  initiative  and 
responsibility  for  promoting  and  financing  research  and  development 
have  in  many  important  areas  been  shifted  from  private  enterprise 
(including  academic  as  well  as  business  institutions)  to  the  Federal 

1  Note  on  terminology:  The  term  “research  and  development”  is  used  in  this  report  in  the  sense  in  which 
it  is  used  in  the  Federal  budget — that  is,  it  means  the  conduct  of  activities  intended  to  obtain  new  knowledge 
or  to  apply  existing  knowledge  to  new  uses.  The  Department  of  Defense  uses  the  term  “research,  develop¬ 
ment,  test,  and  evaluation,”  which  is  a  somewhat  fuller  but  more  cumbersome  term  for  the  same  concept. 
In  this  report  the  shorter  term  is  used  for  convenience.  For  a  summary  of  all  Federal  activities  of  this 
type,  see  Annex  3,  “Federal  Research  and  Development  Programs,”  reprinted  from  “The  Budget  of  the 
U.S.  Government  for  fiscal  year  1963.” 
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Government.  Prior  to  World  War  II,  the  great  bulk  of  the  Nation’s 
research  achievements  occurred  with  little  support  from  Federal 
funds —  although  there  were  notable  exceptions,  such  as  in  the  field 
of  agriculture.  Today  it  is  estimated  by  the  National  Science 
Foundation  that  the  Federal  budget  finances  about  65  percent  of  the 
total  national  expenditure  for  research  and  development.  Moreover, 
the  Federal  share  is  rising. 

Federal  financing,  however,  does  not  necessarily  imply  Federal 
operation.  As  the  Federal  research  and  development  effort  has  risen, 
there  has  been  a  steady  reduction  in  the  proportion  conducted  through 
direct  Federal  operations.  Today  about  80  percent  of  Federal  ex¬ 
penditures  for  research  and  development  are  made  through  non- 
Federal  institutions.  Furthermore,  while  a  major  finding  of  this 
report  is  that  the  Government’s  capabilities  for  direct  operations  in 
research  and  development  need  to  be  substantially  strengthened,  there 
is  no  doubt  that  the  Government  must  continue  to  rely  on  the  private 
sector  for  the  major  share  of  the  scientific  and  technical  work 
which  it  requires.2 

The  effects  of  the  extraordinary  increase  in  Federal  expenditures 
for  research  and  development,  and  the  increasing  reliance  on  the 
private  sector  to  perform  such  work,  have  been  very  far  reaching. 

The  impact  on  private  industry  has  been  striking.  In  the  past  the 
Government  utilized  profitmaking  industry  mainly  for  production 
engineering  and  the  manufacture  of  final  products — not  for  research 
and  development.  Industries  with  which  it  dealt  in  securing  the 
bulk  of  its  equipment  were  primarily  the  traditional  large  manu¬ 
facturers  for  the  civilian  economy — such  as  the  automotive,  machinery, 
shipbuilding,  steel,  and  oil  industries —  which  relied  on  the  Govern¬ 
ment  for  only  a  portion,  usually  a  minority,  of  their  sales  and  revenues. 
In  the  current  scientific  age,  the  older  industries  have  declined  in 
prominence  in  the  advanced  equipment  area  and  newer  research  and 
development-oriented  industries  have  come  to  the  fore — such  as  those 
dealing  in  aircraft,  rockets,  electronics,  and  atomic  energy. 

There  are  significant  differences  between  these  newer  industries 
and  others.  While  the  older  industries  were  organized  along  mass- 
production  principles,  and  used  large  numbers  of  production  workers, 
the  newer  ones  show  roughly  a  1-to-l  ratio  between  production  workers 
and  scientist-engineers.  Moreover,  the  proportion  of  production 
workers  is  steadily  declining.  Between  1954  and  1959,  production 
workers  in  the  aircraft  industry  declined  17  percent  while  engineers 
and  scientists  increased  96  percent.  Also,  while  the  average  ratio  of 
research  and  development  expenditures  to  sales  in  all  industry  is 
about  3  percent,  the  advanced  weapons  industry  averages  about  20 
percent  and  the  aerospace  industry  averages  about  31  percent. 

But  the  most  striking  difference  is  the  reliance  of  the  newer  indus¬ 
tries  almost  entirely  on  Government  sales  for  their  business.  In  1958, 
a  reasonably  representative  year,  in  an  older  industry,  the  automotive 
industry,  military  sales  ranged  from  5  percent  for  General  Motors  to 
15  percent  for  Chrysler.  In  the  same  year  in  the  aircraft  industry, 
military  sales  ranged  from  a  low  of  67  percent  for  Beech  Aircraft  to  a 
high  of  99.2  percent  for  the  Martin  Co. 


2  Annex  4  provides  data,  supplied  by  the  National  Science  Foundation,  on  the  sources  of  funds  for  the 
national  research  and  development  effort  and  on  the  distribution  of  work  between  the  various  types  of  per¬ 
forming  installations— direct  Federal  operations,  industry,  universities,  and  not-for-profit  establishments. 
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The  present  situation,  therefore,  is  one  in  which  a  large  group  of 
economically  significant  and  technologically  advanced  industries 
depend  for  their  existence  and  growth  not  on  the  open  competitive 
market  of  traditional  economic  theory,  but  on  sales  only  to  the  U.S. 
Government.  And,  moreover,  companies  in  these  industries  have  the 
strongest  incentives  to  seek  contracts  for  research  and  development 
work  which  will  give  them  both  the  know-how  and  the  preferred  posi¬ 
tion  to  seek  later  follow-on  production  contracts. 

The  rapid  increase  in  Federal  research  and  development  expendi¬ 
tures  has  had  striking  effects  on  other  institutions  in  our  society 
apart  from  private  industry. 

There  has  been  a  major  impact  on  the  universities.  The  Nation 
has  always  depended  largely  on  the  universities  for  carrying  out 
fundamental  research.  As  such  work  has  become  more  important  to 
Government  and  more  expensive,  an  increasing  share — particularly  in 
the  physical  and  life  sciences  and  engineering — has  been  supported 
by  Federal  funds.  The  total  impact  on  a  university  can  be  sizable. 
Well  over  half  of  the  research  budgets  of  such  universities  as  Harvard, 
Brown,  Columbia,  Massachusetts  Institute  of  Technology,  Stanford, 
California  Institute  of  Technology,  University  of  Illinois,  New  York 
University,  and  Princeton,  for  illustration,  is  supported  by  Federal 
funds. 

New  institutional  arrangements  have  been  established  in  many 
cases,  related  to  but  organized  separately  from  the  universities,  in 
order  to  respond  to  the  needs  of  the  Federal  Government.  Thus,  the 
Lincoln  Laboratory  of  the  Massachusetts  Institute  of  Technology  was 
established  by  contract  with  the  Air  Force  to  supply  research  and 
development  services  and  to  establish  systems  concepts  for  the  con¬ 
tinental  air  defense,  and  similarly  the  Jet  Propulsion  Laboratory  was 
established  at  the  California  Institute  of  Technology  to  conduct  re¬ 
search  on  rocket  propulsion  for  the  Department  of  the  Army  and 
later  to  supply  space  craft  design  and  systems  engineering  services 
to  the  National  Aeronautics  and  Space  Administration.  In  addition, 
other  research  institutions — such  as  the  Stanford  Research  Institute — 
which  were  established  to  conduct  research  on  contract  for  private 
or  public  customers,  now  do  a  major  share  of  their  business  with  the 
Federal  Government. 

In  addition  to  altering  the  traditional  patterns  of  organization  of 
private  industry  and  the  universities,  the  rise  in  Federal  research  and 
development  expenditures  has  resulted  in  the  creation  of  entirely  new 
kinds  of  organizations. 

One  kind  of  organization  is  typified  by  the  Rand  Corp.,  established 
immediately  after  World  War  IX,  to  provide  operations  research  and 
other  analytical  services  by  contract  to  the  Air  Force.  A  number 
of  similar  organizations  have  been  established  since,  more  or  less 
modeled  on  Rand,  to  provide  similar  services  to  other  governmental 
agencies. 

A  second  new  kind  of  organization  is  the  private  corporation,  gen¬ 
erally  not-for-profit  but  sometimes  profit,  created  to  furnish  the  Gov¬ 
ernment  with  “systems  engineering  and  technical  direction”  and  other 
professional  services.  The  Aerospace  Corp.,  the  MITRE  Corp.,  the 
Systems  Development  Corp.,  and  the  Planning  Research  Corporation 
are  illustrations. 
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A  third  new  organizational  arrangement  was  pioneered  by  the 
Office  of  Scientific  Research  and  Development  during  World  War  II 
and  used  by  the  Atomic  Energy  Commission,  which  took  over  the 
wartime  atomic  energy  laboratories  and  added  others — all  consisting 
of  facilities  and  equipment  owned  by  the  Government  but  operated 
under  contract  by  private  organizations,  either  industrial  companies 
or  universities. 

Apart  from  their  impact  on  the  institutions  of  our  society,  Federal 
needs  in  research  and  development  are  placing  critical  demands  on  the 
national  pool  of  scientific  and  engineering  talent.  The  National 
Science  Foundation  points  out  that  the  country’s  suppty  of  scientists 
and  engineers  is  increasing  at  the  fairly  stable  rate  of  6  percent  annu¬ 
ally,  while  the  number  engaged  in  research  and  development  activities 
is  growing  at  about  10  percent  each  year.  Accordingly,  the  task  of 
developing  our  manpower  resources  in  sufficient  quality  and  quantity 
to  keep  pace  with  the  expanding  research  and  development  effort  is  a 
matter  of  great  urgency.  The  competition  for  scientists  and  engineers 
is  becoming  keener  all  the  time  and  requires  urgent  attention  to  the 
expansion  of  education  and  training,  and  to  the  efficient  use  of  the 
scientific  and  technical  personnel  we  have  now. 

QUESTIONS  AND  ISSUES  CONSIDERED  IN  THIS  REPORT 

The  dynamic  character  of  the  Nation’s  research  and  development 
efforts,  as  summarized  in  the  preceding  paragraphs,  has  given  rise  to 
a  number  of  criticisms  and  points  of  concern.  For  example,  concern 
has  been  expressed  that  the  Government’s  ability  to  perform  essential 
management  functions  has  diminished  because  of  an  increasing  depend¬ 
ence  on  contractors  to  determine  policies  of  a  technical  nature  and  to 
exercise  the  type  of  management  functions  which  Government  itself 
should  perform.  Some  have  criticized  the  new  not-for-profit  contrac¬ 
tors,  performing  systems  engineering  and  technical  direction  work  for 
the  Government,  on  the  grounds  that  they  are  intruding  on  traditional 
functions  performed  by  competitive  industry.  Some  concern  has 
been  expressed  that  universities  are  undertaking  research  and  develop¬ 
ment  programs  of  a  nature  and  size  which  may  interfere  with  then* 
traditional  educational  functions.  The  cost-reimbursement  type  of 
contracts  the  Government  uses,  particularly  with  respect  to  research 
and  development  work  on  weapons  and  space  systems,  have  been 
criticized  as  providing  insufficient  incentives  to  keep  costs  down  and 
insure  effective  performance.  Criticism  has  been  leveled  against 
relying  so  heavily  on  contractors  to  perform  research  and  development 
work  as  simply  a  device  for  circumventing  civil  service  rules  and 
regulations. 

Finally,  the  developments  of  recent  years  have  inevitably  blurred 
the  traditional  dividing  lines  between  the  public  and  private  sectors 
of  our  Nation.  A  number  of  profound  questions  affecting  the  struc¬ 
ture  of  our  society  are  raised  by  our  inability  to  apply  the  classical 
distinctions  between  what  is  public  and  what  is  private.  For  example, 
should  a  corporation  created  to  provide  services  to  Government  and 
receiving  100  percent  of  its  financial  support  from  Government  be 
considered  a  “public”  or  a  “private”  agency?  In  what  sense  is  a 
business  corporation  doing  nearly  100  percent  of  its  business  with  the 
Government  engaged  in  “free  enterprise”? 
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In  light  of  these  criticisms  and  concerns,  an  appraisal  of  the  experi¬ 
ence  in  using  contracts  to  accomplish  the  Government’s  research  and 
development  purposes  is  evidently  timely.  We  have  not,  however, 
in  the  course  of  the  present  review  attempted  to  treat  the  fundamental 
philosophical  issues  indicated  in  the  preceding  paragraph.  We  accept 
as  desirable  the  present  high  degree  of  interdependence  and  collabo¬ 
ration  between  Government  and  private  institutions.  We  believe  the 
present  intermingling  of  the  public  and  private  sectors  is  in  the 
national  interest  because  it  affords  the  largest  opportunity  for  initia¬ 
tive  and  the  competition  of  ideas  from  all  elements  of  the  technical 
community.  Consequently,  it  is  our  judgment  that  the  present  com¬ 
plex  partnership  between  Government  and  private  institutions  should 
continue. 

On  these  assumptions,  the  present  report  is  intended  to  deal  with 
the  practical  question:  What  should  the  Government  do  to  make  the 
partnership  work  better  in  the  public  interest  and  with  maximum 
effectiveness  and  economy? 

We  deal  principally  with  three  aspects  of  this  main  question. 

There  is  first  the  question,  what  aspects  of  the  research  and  develop¬ 
ment  effort  should  be  contracted  out?  This  question  falls  into  two 
parts.  One  part  relates  to  those  crucial  powers  to  manage  and  control 
governmental  activities  which  must  be  retained  in  the  hands  of  public 
officials  directly  answerable  to  the  President  and  Congress.  Are 
we  in  danger  of  contracting  out  such  powers  to  private  organizations? 
If  so,  what  should  be  done  about  it? 

The  other  part  of  this  question  relates  to  activities  which  do  not 
have  to  be  carried  out  by  Government  officials,  but  on  which  there  is 
an  option:  they  may  be  accomplished  either  by  direct  Government 
operations  or  by  contract  with  non-Federal  institutions.  What  are 
the  criteria  that  should  guide  this  choice?  And  if  a  private  institution 
is  chosen,  what  are  the  criteria  for  choice  as  among  universities,  not- 
for-profit  corporations,  profit  corporations,  or  other  possible  con¬ 
tractors? 

The  second  question  we  deal  with  is  what  standards  and  criteria 
should  govern  contract  terms  in  cases  where  research  and  development 
is  contracted  out.  For  example,  to  what  extent  is  competition  effec¬ 
tive  in  insuring  efficient  performance  at  low  cost,  and  when — if  at 
all — must  special  rules  be  established  to  control  fees,  salaries  paid, 
and  other  elements  of  contractor  cost? 

The  third  question  we  deal  with  is  how  we  can  maintain  strong 
research  and  development  institutions  as  direct  Government  opera¬ 
tions.  How  can  we  prevent  the  best  of  the  Government’s  research 
scientists,  engineers,  and  administrators  from  being  drained  off  to 
private  institutions  as  a  result  of  higher  private  salaries  and  superior 
private  working  environments,  and  how  can  we  attract  an  adequate 
number  of  the  most  talented  new  college  graduates  to  a  career  in 
Government  service? 

These  questions  are  treated  in  the  sections  which  follow. 
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PART  2 


CONSIDERATIONS  IN  DECIDING  WHETHER  TO  CONTRACT 
OUT  RESEARCH  AND  DEVELOPMENT  WORK 

Generalizations  about  criteria  for  contracting  out  research  and  de¬ 
velopment  work  must  be  reached  with  caution,  in  view  of  the  wide 
variety  of  different  circumstances  which  must  be  covered. 

A  great  many  Government  agencies  are  involved.  The  Department 
of  Defense,  the  National  Aeronautics  and  Space  Administration,  and 
the  Atomic  Energy  Commission  provide  the  bulk  of  Federal  financing, 
but  a  dozen  or  more  agencies  also  play  significant  roles. 

Most  Federal  research  and  development  work  is  closely  related  to 
the  specific  purpose  of  the  agency  concerned — to  the  creation  of  new 
weapons  systems  for  the  Department  of  Defense,  for  example,  or  the 
exploration  of  new  types  of  atomic  power  reactors  for  the  Atomic 
Energy  Commission.  But  a  significant  portion  of  the  research 
financed  by  the  Federal  Government  is  aimed  at  more  general  targets: 
to  enlarge  the  national  supply  of  highly  trained  scientists,  for  example, 
as  is  the  case  with  some  programs  of  the  National  Science  Foundation. 
And  even  the  most  “mission  oriented”  agencies  have  often  found  it 
desirable  to  make  funds  available  for  basic  research  to  advance  the 
fundamental  state  of  knowledge  in  fields  that  are  relevant  to  their 
missions.  Both  the  Department  of  Defense  and  the  AEC,  for  ex¬ 
ample,  make  substantial  funds  available  for  fundamental  research,  not 
related  to  any  specific  item  of  equipment  or  other  end  product. 

A  great  many  different  kinds  of  activity  are  involved,  which  have 
been  classified  by  some  under  five  headings : 

(1)  Fundamental  research. 

(2)  Supporting  research  or  exploratory  development. 

(3)  Feasibility  studies,  operations  analysis,  and  technical 
advice. 

(4)  Development  and  engineering  of  products,  processes,  or 
systems. 

(5)  Test  and  evaluation  activities. 

The  lines  between  many  of  the  activities  listed  are  necessarily  un¬ 
certain.  Nevertheless,  it  is  clear  that  “research  and  development” 
is  a  phrase  that  covers  a  considerable  number  of  different  kinds  of 
activity. 

Finally,  there  have  been  distinct  historical  developments  affecting 
the  different  Government  agencies.  Some  agencies,  for  example,  have 
a  tradition  of  relying  primarily  on  direct  Government  operations  of 
laboratories — others  have  precisely  the  opposite  tradition  of  relying 
primarily  on  contracting  for  the  operation  of  such  installations. 

Against  this  background  of  diversity  in  several  dimensions  we  have 
asked  what  criteria  should  be  used  in  deciding  whether  or  not  to  con¬ 
tract  out  any  given  research  and  development  task?  In  outline,  our 
judgment  on  this  question  runs  as  follows: 
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There  are  certain  functions  which  should  under  no  circumstances 
be  contracted  out.  The  management  and  control  of  the  Federal 
research  and  development  effort  must  be  firmly  in  the  hands  of  full¬ 
time  Government  officials  clearly  responsible  to  the  President  and  the 
Congress. 

Subject  to  this  principle,  many  kinds  of  arrangements — including 
both  direct  Federal  operations  and  the  various  patterns  of  contracting 
now  in  use — can  and  should  be  used  to  mobilize  the  talent  and  facilities 
needed  to  carry  out  the  Federal  research  and  development  effort. 
Not  all  arrangements,  however,  are  equally  suitable  for  all  purposes 
and  under  all  circumstances,  and  discriminating  choices  must  be  made 
among  them  by  the  Government  agencies  having  research  and  de¬ 
velopment  responsibilities.  These  choices  should  be  based  pri¬ 
marily  on  two  considerations : 

(1)  Getting  the  job  done  effectively  and  efficiently,  with  due 
regard  to  the  long-term  strength  of  the  Nation’s  scientific  and 
technical  resources;  and 

(2)  Avoiding  assignments  of  work  which  would  create  inherent 
conflicts  of  interest. 

Each  of  these  judgments  is  elaborated  below: 

STRENGTHENING  THE  ABILITY  OF  THE  GOVERNMENT  TO  MANAGE  AND 
CONTROL  RESEARCH  AND  DEVELOPMENT  PROGRAMS 

We  regard  it  as  axiomatic  that  policy  decisions  respecting  the  Gov¬ 
ernment’s  research  and  development  programs — decisions  concerning 
the  types  of  work  to  be  undertaken  when,  by  whom,  and  at  what 
cost — must  be  made  by  full-time  Government  officials  clearly  re¬ 
sponsible  to  the  President  and  to  the  Congress.  Furthermore,  such 
officials  must  be  in  a  position  to  supervise  the  execution  of  work  under¬ 
taken,  and  to  evaluate  the  results.  These  are  basic  functions  of 
management  which  cannot  be  transferred  to  any  contractor  if  we  are 
to  have  proper  accountability  for  the  performance  of  public  functions 
and  for  the  use  of  public  funds. 

To  say  this  does  not  imply  that  detailed  administration  of  each  re¬ 
search  and  development  task  must  be  kept  in  the  hands  of  top  public 
officials.  Indeed,  quite  the  contrary  is  true,  and  an  appropriate  dele¬ 
gation  of  responsibility — either  to  subordinate  public  officials  or  by 
contract  to  private  persons  or  organizations — for  the  detailed  admin¬ 
istration  of  research  and  development  work  is  essential  to  its  efficient 
execution. 

It  is  not  always  easy  to  draw  the  line  distinguishing  essential  man¬ 
agement  and  control  responsibilities  which  should  not  be  delegated  to 
private  contractors  (or,  indeed,  to  governmental  research  organiza¬ 
tions  such  as  laboratories)  from  those  which  can  and  should  be  so 
assigned.  Recognizing  this  difficulty,  it  nevertheless  seems  to  be  the 
case  that  in  recent  years  there  have  been  instances — particularly  in 
the  Department  of  Defense — where  we  have  come  dangerously  close 
to  permitting  contract  employees  to  exercise  functions  which  belong 
with  top  Government  management  officials.  Insofar  as  this  has  been 
true,  we  believe  it  is  being  rectified.  Government  agencies  are  now 
keenly  aware  of  this  problem  and  have  taken  steps  to  retain  functions 
essential  to  the  performance  of  their  responsibility  under  the  law. 
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It  is  not  enough,  of  course,  to  recognize  that  governmental  man¬ 
agers  must  retain  top  management  functions  and  not  contract  them 
out.  In  order  to  perform  those  functions  effectively,  they  must  be 
themselves  competent  to  make  the  required  management  decisions 
and,  in  addition,  have  access  to  all  necessary  technical  advice.  Three 
conclusions  follow: 

First,  where  management  decisions  are  based  substantially  on  tech¬ 
nical  judgments,  qualified  executives,  who  can  properly  utilize  the 
advice  of  technical  consultants,  from  both  inside  and  outside  the 
Government,  are  needed  to  perform  them.  There  must  be  sufficient 
technical  competence  within  the  Government  so  that  outside  techni¬ 
cal  advice  does  not  become  de  facto  technical  decisionmaking.  In 
many  instances  the  executives  making  the  decisions  can  and  should 
have  strong  scientific  backgrounds.  In  others,  it  is  possible  to  have 
nonscientists  so  long  as  they  are  capable  of  understanding  the  techni¬ 
cal  issues  involved  and  have  otherwise  appropriate  administrative 
experience. 

By  and  large,  we  believe  it  is  necessary  for  the  agencies  concerned 
to  give  increased  stress  to  the  need  to  bring  into  governmental  service 
as  administrators  men  with  scientific  or  engineering  understanding, 
and  during  the  development  of  Government  career  executives,  to  give 
many  of  them  the  opportunity,  through  appropriate  training  and  ex¬ 
perience,  to  strengthen  their  appreciation  and  understanding  of 
scientific  and  technical  matters.  Correspondingly,  scientists  and 
engineers  should  be  encouraged  and  guided  to  obtain,  through  appro¬ 
priate  training  and  experience,  a  broader  understanding  of  manage¬ 
ment  and  public  policy  matters.  The  average  governmental  adminis¬ 
trator  in  the  years  to  come  will  be  dealing  with  issues  having  larger 
and  larger  scientific  and  technical  content,  and  his  training  and  exper¬ 
ience,  both  before  he  enters  Government  service  and  after  he  has 
joined,  should  reflect  this  fact. 

At  the  present  time,  we  are  strongly  persuaded  that  one  of  the  most- 
serious  obstacles  to  acquiring  and  maintaining  the  managerial  com¬ 
petence  which  the  Government  needs  for  its  research  and  development 
programs  is  the  discrepancy  between  governmental  and  private  com¬ 
pensation  for  comparable  work.  This  obstacle  has  been  growing  in¬ 
creasingly  serious  in  recent  years  as  increases  in  Federal  pay  have  been 
concentrated  primarily  at  the  lower  end  of  the  pay  scale — resulting 
in  the  anomalous  situation  that  many  officials  of  Government  re¬ 
sponsible  for  administering  major  elements  of  Federal  research  and 
development  programs  are  paid  substantially  smaller  salaries  than 
personnel  of  universities,  of  business  corporations,  or  of  not-for-profit 
organizations  who  carry  out  subordinate  aspects  of  those  research  and 
development  programs.1  We  cannot  stress  too  strongly  the  im¬ 
portance  of  rectifying  this  situation,  and  hope  the  Congress  will  take 
at  this  session  the  action  which  the  President  has  recommended  to 
reform  Federal  civilian  pay  scales. 

Second,  it  is  necessary  for  even  the  best  qualified  governmental 
managers  to  obtain  technical  advice  from  specialists.  Such  technical 
advice  can  be  obtained  from  men  within  the  Government  or  those 
outside.  When  it  is  obtained  from  persons  outside  of  Government, 
special  problems  of  potential  conflict  of  interest  are  raised  which  were 

1  Annex  5  summarizes  information  obtained  during  the  present  review  regarding  salaries  and  related 
benefits. 


10 


CONTRACTING  FOR  RESEARCH  AND  DEVELOPMENT 


dealt  with  in  the  President’s  recent  memorandum  entitled  “Preventing 
Conflicts  of  Interest  on  the  Part  of  Advisers  and  Consultants  to  the 
Government.” 

We  believe  it  highly  important  for  the  Government  to  be  able  to 
turn  to  technical  advice  from  its  own  establishment  as  well  as  from 
outside  sources.  One  major  source  of  this  technical  knowledge  is  the 
Government-operated  laboratory  or  research  installation  and,  as  is 
made  clear  later  in  this  report,  we  believe  major  improvements  are 
needed  at  the  present  time  in  the  management  and  staffing  of  these 
installations.  A  strong  base  of  technical  knowledge  should  be  con¬ 
tinually  maintained  within  the  Government  service  and  available  for 
advice  to  top  management. 

Third,  we  need  to  be  particularly  sensitive  to  the  cumulative  effects 
of  contracting  out  Government  work.  A  series  of  actions  to  contract 
out  important  activities,  each  wholly  justified  when  considered  on  its 
own  merits,  may  when  taken  together  begin  to  erode  the  Government’s 
ability  to  manage  its  research  and  development  programs.  There  must 
be  a  high  degree  of  awareness  of  this  danger  on  the  part  of  all  govern¬ 
mental  officials  concerned.  Particular  attention  must  be  given  to 
strengthening  the  Government’s  ability  to  provide  effective  technical 
supervision  in  the  letting  and  carrying  out  of  contracts,  and  to  devel¬ 
oping  more  adequate  measures  for  performance  evaluation. 

DETERMINING  THE  ASSIGNMENT  OF  RESEARCH  AND  DEVELOPMENT  WORK 

As  indicated  above,  we  consider  it  necessary  and  desirable  to  use 
a  variety  of  arrangements  to  obtain  the  scientific  and  technical  serv¬ 
ices  needed  to  accomplish  public  purposes.  Such  arrangements  in¬ 
clude:  direct  governmental  operations  through  laboratories  or  other 
installations;  operation  of  Government -owned  facilities  by  contrac¬ 
tors;  grants  and  contracts  with  universities  and  entities  associated 
with  universities;  contracts  with  not-for-profit  corporations  wholly  or 
largely  devoted  to  performing  work  for  Government;  and  contracts 
with  private  business  corporations.  We  also  feel  that  innovation  is 
still  needed  in  these  matters,  and  each  agency  should  be  encouraged 
to  seek  new  and  better  arrangements  to  accomplish  its  purposes. 
Choices  among  available  arrangements  should  be  based  primarily  on 
two  factors: 

Relative  effectiveness  and  efficiency,  and 

Avoidance  of  conflicts  of  interest. 

Relative  effectiveness  and  efficiency 

In  selecting  recipients,  whether  public  or  private,  for  research  and 
development  assignments,  the  basic  rule  (apart  from  the  conflict-of- 
interest  problem)  should  be  to  assign  the  job  where  it  can  be  done 
most  effectively  and  efficiently,  with  due  regard  to  the  strengthening 
of  institutional  resources  as  well  as  to  the  immediate  execution  of 
projects.  This  criterion  does  not,  in  our  judgment,  lead  to  a  conclu¬ 
sion  that  certain  kinds  of  work  should  be  assigned  only  to  certain  kinds 
of  institutions.  Too  much  depends  on  individual  competence,  his¬ 
torical  evolution,  and  other  special  circumstances  to  permit  any  such 
simple  rule  to  hold.  However,  it  seems  clear  that  some  types  of 
facilities  have  natural  advantages  which  should  be  made  use  of. 
Thus : 
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Direct  Federal  operations,  such  as  the  governmental  laboratory, 
enjoy  a  close  and  continuing  relationship  to  the  agenc}~  they  serve 
which  permits  maximum  responsiveness  to  the  needs  of  that  agency 
and  a  maximum  sense  of  sharing  the  mission  of  the  agency.  Such 
operations  accordingly  have  a  natural  advantage  in  conducting  re¬ 
search,  feasibility  studies,  developmental  and  analytical  work,  user 
tests,  and  evaluations  which  directly  support  the  management  func¬ 
tions  of  the  agency.  Furthermore,  an  agency-operated  research  and 
development  installation  may  provide  a  useful  source  of  technical 
management  personnel  for  its  sponsor. 

At  the  present  time  we  consider  that  the  laboratories  and  other 
facilities  available  to  Government  are  operating  under  certain  impor¬ 
tant  handicaps  which  should  be  removed  if  these  facilities  are  to 
support  properly  the  Federal  research  and  development  effort.  These 
matters  are  discussed  at  some  length  in  part  4  of  this  report. 

Colleges  and  universities  have  a  long  tradition  in  basic  research. 
The  processes  of  graduate  education  and  basic  research  have  long 
been  closely  associated,  and  reinforce  each  other  in  many  ways.  This 
unique  intellectual  environment  has  proven  to  be  highly  conducive  to 
successful  undirected  and  creative  research  by  highly  skilled  special¬ 
ists.  Such  research  is  not  amenable  to  management  control  by  ad¬ 
herence  to  firm  schedules,  well-defined  objectives,  or  predetermined 
methods  of  work.  In  the  colleges  and  universities  graduate  education 
and  basic  research  constitute  an  effective  means  of  introducing  future 
research  workers  to  their  fields  in  direct  association  with  experienced 
people  in  those  fields,  and  in  an  atmosphere  of  active  research  work. 
Applied  research  appropriate  to  the  universities  is  that  which  broadly 
advances  the  state  of  the  art. 

University-associated  research  centers  are  well  suited  to  basic  or 
applied  research  for  which  the  facilities  are  so  large  and  expensive  that 
the  research  acquires  the  character  of  a  major  program  best  carried 
out  in  an  entity  apart  from  the  regular  academic  organization. 
Research  in  such  centers  often  benefits  from  the  active  participation  of 
university  scientists.  At  the  same  time  the  sponsoring  university 
(and  sometimes  other,  cooperating  universities)  benefits  from  increased 
opportunities  for  research  by  its  faculties  and  graduate  students. 

Xot-for-profit  organizations  (other  than  universities  and  contractor- 
operated  Government  facilities),  if  strongly  led,  can  provide  a  degree 
of  independence,  both  from  Government  and  from  the  commercial 
market,  which  may  make  them  particularly  useful  as  a  source  of 
objective  analytical  advice  and  technical  services.  These  organiza¬ 
tions  have  on  occasion  provided  an  important  means  for  establishing 
a  competent  research  organization  for  a  particular  task  more  rapidly 
than  could  have  been  possible  within  the  less  flexible  administrative 
requirements  of  the  Government. 

Contractor-operated  Government  facilities  appear  to  be  effective, 
in  some  instances,  in  securing  competent  scientific  and  technical  per¬ 
sonnel  to  perform  research  and  development  work  where  very  complex 
and  costly  facilities  are  required  and  the  Government  desires  to 
maintain  control  of  those  facilities.  Under  such  arrangements,  it 
has  been  possible  for  the  Government  to  retain  most  of  the  controls 
inherent  in  direct  Federal  operations,  while  at  the  same  time  gaining 
many  of  the  advantages  of  flexibility  with  respect  to  staffing,  organi¬ 
zation.  and  management,  which  are  inherent  in  university  and 
industrial  operations. 
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Operations  in  the  profit  sector  of  the  economy  have  special  advan¬ 
tages  when  large  and  complex  arrays  of  resources  needed  for  advanced 
development  and  preproduction  work  must  be  marshaled  quickly. 
If  the  contracting  system  is  such  as  to  provide  appropriate  incentives, 
operations  for  profit  can  have  advantages  in  spurring  efficiency, 
reducing  costs,  and  speeding  accomplishments.  (It  is  plain  that  not 
all  operations  in  this  sector  have  resulted  in  low  costs  or  rapid  and 
efficient  performance;  we  regard  this  as  a  major  problem  for  the 
contracting  system  and  discuss  it  further  in  pt.  3  of  this  report.) 
Contractors  in  the  profit  sector  may  have  the  advantage  of  drawing 
on  resources  developed  to  satisfy  commercial  as  well  as  governmental 
customers  which  adds  to  the  flexibility  of  procurement,  and  may 
permit  resources  to  be  phased  in  and  out  of  Government  work  on 
demand. 

The  preceding  paragraphs  have  stressed  the  advantages  of  these 
different  types  of  organization.  There  are  disadvantages  relating  to 
each  type  which  must  also  be  taken  into  account.  Universities,  for 
example,  are  not  ordinarily  qualified — nor  would  they  wish — to 
undertake  major  systems  engineering  contracts. 

We  repeat  that  the  advantages — and  disadvantages — noted  above 
do  not  mean  that  these  different  types  of  arrangements  should  be 
given  areas  of  monopoly  on  different  kinds  of  work.  There  are,  by 
common  agreement,  considerable  advantages  derived  from  the  present 
diversity  of  operations.  It  permits  great  flexibility  in  establishing 
and  directing  different  kinds  of  facilities  and  units,  and  in  meeting  the 
need  for  managing  different  kinds  of  jobs.  Comparison  of  operations 
among  these  various  types  of  organizations  helps  provide  yardsticks 
for  evaluating  performance. 

Moreover,  this  diversity  helps  provide  many  sources  of  ideas  and 
of  the  critical  analysis  of  ideas,  on  which  scientific  and  technical 
progress  depend.  Indeed,  we  believe  that  some  research  (in  contrast 
to  development)  should  be  undertaken  by  most  types  of  organizations. 
Basic  and  applied  research  activities  related  to  the  mission  of  the 
organization  help  to  provide  a  better  intellectual  environment  in  which 
to  carry  out  development  work.  They  also  assist  greatly  in  recruiting 
high  quality  research  staff. 

In  addition  to  the  desirability  of  making  use  of  the  natural  areas  of 
advantage  within  this  diversity  of  arrangements,  there  is  one  addi¬ 
tional  point  we  would  stress.  Activities  closely  related  to  govern¬ 
mental  managerial  decisions  (such  as  those  in  support  of  contractor 
selection),  or  to  activities  inherently  governmental  (such  as  regulatory 
functions,  or  technical  activities  directly  bound  up  with  military  opera¬ 
tions),  are  likely  to  call  for  a  direct  Federal  capability  and  to  be  less 
successfully  handled  by  contract. 

Conflicts  of  interest 

There  are  at  least  three  aspects  of  the  conflict-of-interest  problem 
which  arise  in  connection  with  governmental  research  and  develop¬ 
ment  work. 

First,  there  are  problems  relating  to  private  individuals  who  serve 
simultaneously  as  governmental  consultants  and  as  officers,  directors, 
or  employees  of  private  organizations  with  which  the  Government  has 
a  contractual  relationship.  Many  of  these  individuals  are  among  the 
Nation’s  most  capable  people  in  the  research  and  development  field, 
and  can  be  of  very  great  assistance  to  Government  agencies. 
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The  problems  arising  in  their  case  with  respect  to  potential  conflicts 
of  interest  have  been  dealt  with  in  the  President’s  memorandum  of 
February  9,  referred  to  earlier  in  this  report.  The  essential  standard 
set  out  in  that  memorandum  was  that  no  individual  serving  as  an 
adviser  or  consultant  should  render  advice  on  an  issue  whose  outcome 
would  have  a  direct  and  predictable  effect  on  the  interests  of  the 
private  organization  which  he  serves.  To  this  end  the  President 
asked  that  arrangements  be  made  whereby  each  adviser  and  con¬ 
sultant  would  disclose  the  full  extent  of  his  private  interests,  and  the 
responsible  Government  officials  would  undertake  to  make  sure  that 
conflict-of-interest  situations  are  avoided. 

Second,  there  is  a  significant  tendency  to  have  on  the  boards  of 
trustees  and  directors  of  the  major  universities,  not-for-profit  and 
profit  establishments  engaged  in  Federal  research  and  development 
work,  representatives  of  other  institutions  involved  in  such  work. 
Such  interlocking  directorships  may  serve  to  reinforce  and  strengthen 
the  overall  management  of  private  organizations  which  are  heavily 
financed  by  the  Government.  Certainly  it  is  in  the  public  interest 
that  organizations  on  whom  so  much  reliance  is  placed  for  accom¬ 
plishing  public  purposes,  should  be  controlled  by  the  most  responsible, 
mature,  and  knowledgeable  men  available  in  the  Nation.  However, 
we  see  the  clear  possibility  of  conflict-of-interest  situations  developing 
through  such  common  directorships  that  might  be  harmful  to  the 
public  interest.  Members  of  governing  boards  of  private  business 
enterprises,  universities,  or  other  organizations  which  advise  the 
Government  with  respect  to  research  and  development  activities  are 
often  simultaneously  members  of  governing  boards  of  organizations 
which  receive  or  may  receive  contracts  or  grants  from  the  Government 
for  research,  development,  or  production  work.  Unless  these  board 
members  also  serve  as  consultants  to  the  Government,  present  conflict- 
of-interest  laws  do  not  apply.  The  spirit,  if  not  the  letter,  of  the 
standards  of  conduct  for  Government  advisers  set  forth  in  the  Presi¬ 
dent’s  memorandum,  in  our  judgment,  can  and  should  provide  guidance 
to  boards  and  their  members  with  respect  to  the  interrelationships 
among  universities,  not-for-profit  organizations,  and  business  corpora¬ 
tions  where  Government  business  is  involved.  Some  boards  of 
trustees  and  directors  have  already  taken  action  along  these  lines. 

Beyond  this,  however,  there  is  a  third  type  of  problem  which  requires 
consideration:  This  might  be  described  as  potential  conflicts  of 
interest  relating  to  organizations  rather  than  to  individuals.  It  arises 
in  several  forms — not  all  of  which  by  any  means  are  yet  fully  under¬ 
stood.  Indeed,  in  this  area  of  potential  conflicts  of  interest  relating  to 
individuals  and  organizations  in  the  research  and  development  field, 
we  are  in  an  early  stage  of  developing  accepted  standards  for  conduct — 
unlike  other  fields,  such  as  the  law  or  medicine,  where  there  are  long- 
established  standards  of  conduct. 

One  form  of  organizational  conflict  of  interest  relates  to  the  distinc¬ 
tion  between  organizations  providing  professional  services  (e.g., 
technical  advice)  and  those  providing  manufactured  products.  A 
conflict  of  interest  could  arise,  for  example,  if  a  private  corporation 
received  a  contract  to  provide  technical  advice  and  guidance  with 
respect  to  a  weapons  system  for  which  that  same  private  corporation 
later  sought  a  development  or  production  contract,  or  for  which  it 
sought  to  develop  or  supply  a  key  sub-system  or  component.  It  is 
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clear  that  such  conflict-of-interest  situations  can  arise  whether  or  not 
the  profit  motive  is  present.  The  managers  of  the  not-for-profit  insti¬ 
tutions  have  necessarily  a  strong  interest  in  the  continuation  and 
success  of  such  institutions,  and  it  is  part  of  good  management  of 
Federal  research  and  development  programs  to  avoid  placing  any 
contractor — whether  profit  or  nonprofit — in  a  position  where  a 
conflict  of  interest  could  clearly  exist. 

Another  kind  of  issue  is  raised  by  the  question  whether  an  organiza¬ 
tion  which  has  been  established  to  provide  services  to  a  Government 
agency  should  be  permitted  to  seek  contracts  with  other  Government 
agencies — or  with  non-Government  customers.  The  question  has 
arisen  particularly  with  respect  to  not-for-profit  organizations 
established  to  provide  professional  services. 

There  is  not  a  clear  consensus  on  this  question  among  Government 
officials  and -officers  of  the  organizations  in  question.  We  have  con¬ 
sidered  the  question  far  enough  to  have  the  following  tentative  views: 

In  the  case  of  organizations  in  the  area  of  operations  and  policy 
research  (such,  for  example,  as  the  Rand  Corp.),  the  principal  ad¬ 
vantages  they  have  to  offer  are  the  detached  quality  and  objectivity 
of  their  work.  Here,  too  close  control  by  any  Government  agency 
may  tend  to  limit  objectivity.  Organizations  of  this  kind  should  not 
be  discouraged  from  dealing  with  a  variety  of  clients,  both  in  and  out 
of  Government. 

On  the  other  hand,  a  number  of  the  organizations  which  have  been 
established  to  provide  systems  engineering  and  technical  direction 
(such,  for  example,  as  Aerospace  Corp.)  are  at  least  for  the  time  being 
of  value  principally  as  they  act  as  agents  of  a  single  client.  In  time, 
as  programs  change  and  new  requirements  arise,  it  may  be  possible 
and  desirable  for  such  organizations  also  to  achieve  a  fully  independent 
financial  basis,  resting  on  multiple  clients,  but  this  would  seem  more 
likely  to  be  a  later  rather  than  an  earlier  development. 

Enough  has  been  said  to  indicate  that  this  general  area  of  conflict 
of  interest  with  respect  to  research  and  development  work  is  turning 
up  new  kinds  of  questions  and  all  the  answers  have  not  yet  been  found. 
We  believe  it  important  to  continue  to  work  toward  setting  forth 
standards  of  conduct,  as  was  done  by  the  President  in  his  February 
memorandum.  We  recommend  that  the  President  instruct  each 
department  and  agency  head,  in  consultation  with  the  Attorney 
General,  to  proceed  to  develop  as  much  of  a  code  of  conduct  for 
individuals  and  organizations  in  the  research  and  development  field 
as  circumstances  now  permit. 

Finally,  we  would  note  that  beyond  any  formal  standards,  we 
cannot  escape  the  necessity  of  relying  on  the  sensitive  conscience  of 
officials  in  the  Government  and  in  private  organizations  to  make  sure 
that  appropriate  standards  are  continually  maintained. 


PART  3 


PROPOSALS  FOR  IMPROVING  POLICIES  AND  PRACTICES 
APPLYING  TO  RESEARCH  AND  DEVELOPMENT  CON¬ 
TRACTING 

During  the  course  of  this  review,  a  number  of  suggestions  arose 
which  we  believe  to  indicate  desirable  improvements  in  the  Govern¬ 
ment’s  policies  and  practices  applying  to  research  and  development 
contracting. 

IMPROVING  THE  GOVERNMENT’S  COMPETENCE  AS  A  “SOPHISTICATED 

BUYER” 

In  order  for  the  contracting  system  to  work  effectively,  the  first 
requirement  is  for  the  Government  to  be  a  sophisticated  buyer — that 
is,  to  know  what  it  wants  and  how  to  get  it.  Mention  has  already 
been  made  of  the  requirements  this  placed  on  governmental  manage¬ 
ment  officials.  At  this  point  four  additional  suggestions  are  made. 

1.  In  the  case  of  many  large  systems  development  projects,  it  has 
been  the  practice  to  invite  private  corporations  to  submit  proposals 
to  undertake  research  and  development  work — relating  to  a  new 
missile  system,  for  example,  or  a  new  aircraft  system.  Such  pro¬ 
posals  are  often  invited  before  usable  and  realistic  specifications  of 
the  system  have  been  worked  out  in  sufficient  detail.  As  a  con¬ 
sequence,  highly  elaborate,  independent,  and  expensive  studies  are 
often  undertaken  by  the  would-be  contractors  in  the  course  of  sub¬ 
mitting  their  proposals.  This  is  a  very  costly  method  of  obtaining 
competitive  proposals,  and  it  unnecessarily  consumes  large  amounts 
of  the  best  creative  talent  this  country  possesses,  both  on  the  prepa¬ 
ration  of  the  proposals  and  their  evaluation.  Delivery  time  pressures 
may  necessitate  inviting  proposals  before  specifications  are  completed, 
but  we  believe  this  practice  can  and  should  be  substantially  curtailed. 

This  would  mean,  in  many  instances,  improving  the  Government’s 
ability  to  accomplish  feasibility  studies,  or  letting  special  contracts 
for  that  purpose,  before  inviting  proposals.  In  either  event,  it 
would  require  the  acceptance  of  a  greater  degree  of  responsibility  by 
Government  managers  for  making  preliminary  decisions  prior  to 
inviting  private  proposals.  We  believe  the  gains  from  such  a  change 
would  be  substantial  in  the  avoidance  of  unnecessary  and  wasteful 
use  of  scarce  scientific  and  technical  personnel  as  well  as  heavy  costs 
to  the  private  contractors  concerned — costs  which  in  most  cases 
are  passed  on  to  the  Government. 

2.  We  believe  there  is  a  great  deal  of  work  to  be  done  to  improve 
the  Government’s  ability  to  supervise  and  to  evaluate  the  conduct  of 
research  and  development  efforts — whether  undertaken  through 
public  or  private  facilities.  We  do  not  have  nearly  enough  under¬ 
standing  as  yet  of  how  to  know  whether  we  are  getting  a  good  product 
for  our  money,  whether  research  and  development  work  is  being 
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competently  managed,  or  how  to  select  the  more  competent  from  the 
less  competent  as  between  research  and  development  establishments. 

When  inadequate  technical  criteria  exist,  there  is  a  tendency  to 
substitute  conformity  with  administrative  and  fiscal  procedures  for 
evaluation  of  substantive  performance.  What  is  required  is  more 
exchange  of  information  between  agencies  on  their  practices  in  con¬ 
tractor  evaluation  and  on  their  experience  with  these  practices.  A 
continuing  forum  should  be  provided  for  such  exchange.  It  is 
possible  also  that  some  central  and  fairly  formal  means  of  reporting 
methods  and  experience  and  recording  them  permanently  should  be 
established.  We  recommend  that  the  Director  of  the  new  Office  of 
Science  and  Technology,  when  established,  be  asked  to  study  the 
possiblity  of  establishing  such  a  forum  and  the  best  means  for 
providing  information  regarding  evaluation  practices. 

3.  With  the  tremendous  proliferation  of  research  and  development 
operations  and  associated  facilities  in  recent  years,  it  has  become 
difficult  for  the  Government  officials  who  arrange  for  such  work  to  be 
done  to  be  aware  of  all  the  facilities  and  manpower  that  are  available. 
To  maintain  a  complete  and  continuous  roster  of  manpower,  equip¬ 
ment,  and  organizations,  sensitive  to  month-by-month  changes,  would 
undoubtedly  be  too  costly  in  terms  of  its  value. 

Nevertheless,  we  believe  that  an  organized  attempt  should  be  made 
to  improve  the  current  inventory  of  information  on  the  scientific  and 
technical  resources  of  the  country.  We  recommend  that  the  National 
Science  Foundation  consider  ways  and  means  of  improving  the  avail¬ 
ability  of  such  information  for  use  by  all  concerned  in  public  and 
private  activities. 

4.  In  addition,  the  expansion  of  the  Nation’s  research  and  develop¬ 
ment  effort  has  multiplied  the  difficulties  of  communication  among 
researchers  engaged  on  related  projects  at  separate  facilities,  both 
public  and  private.  It  is  clear  that  additional  steps  should  be  taken 
to  further  efforts  to  improve  the  system  for  the  exchange  of  information 
in  the  field  of  science  and  technology. 

At  present  a  panel  on  scientific  information  of  the  President’s 
Science  Advisory  Committee  is  at  work  on  this  subject.  We  expect 
that  its  report  will  be  followed  by  full-scale  planning  for  the  establish¬ 
ment  of  a  more  effective  technical  information  exchange  system,  to 
support  the  needs  of  the  operating  scientist  and  the  engineer. 

IMPROVING  ARRANGEMENTS  WITH  THE  PRIVATE  SECTOR  TYPES  OF 

CONTRACTS 

The  principal  type  of  contract  for  research  and  development  work 
which  is  made  with  private  industry  is  the  cost-plus-fixed-fee  contract. 
Such  contracts  have  been  used  in  this  area  because  of  the  inherent 
difficulty  of  establishing  precise  objectives  for  the  work  to  be  done  and 
of  making  costs  estimates  ahead  of  time. 

At  the  same  time,  this  type  of  contract  has  well-known  disadvan¬ 
tages.  It  provides  little  or  no  incentive  for  private  managers  to 
reduce  costs  or  otherwise  increase  efficiency.  Indeed,  the  cost-plus- 
fixed-fee  contract,  in  combination  with  strong  pressures  from  govern¬ 
mental  managers  to  accomplish  work  on  a  rapid  time  schedule,  prob¬ 
ably  provides  incentives  for  raising  rather  than  for  reducing  costs.  If 
a  corporation  is  judged  in  terms  of  whether  it  accomplishes  a  result  by 
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a  given  deadline  rather  than  by  whether  it  accomplishes  that  result  at 
minimum  cost,  it  will  naturally  pay  less  attention  to  costs  and  more 
attention  to  speed  of  accomplishment.  On  the  other  hand,  where 
there  is  no  given  deadline,  the  cost-plus-fixed-fee  contract  may  serve  to 
prolong  the  research  and  development  work  and  induce  the  contractor 
to  delay  completion. 

Consequently,  we  believe  it  to  be  desirable  to  replace  cost-plus- 
fixed-fee  contracting  with  fixed-price  contracting  wherever  that  is 
feasible — as  it  should  be  in  the  procurement  of  some  late-stage  devel¬ 
opment,  test  work,  and  services.  Where  it  is  judged  that  cost  reim¬ 
bursement  must  be  retained  as  the  contracting  principle,  it  should  be 
possible  in  many  instances  to  include  an  incentive  arrangement  under 
which  the  fee  would  not  be  fixed,  but  would  vary  according  to  a  pre¬ 
determined  standard  which  would  relate  larger  fees  to  lower  costs, 
superior  performance,  and  shorter  delivery  times.  There  is  ample 
evidence  to  prove  that  if  adequate  incentives  are  given  by  rewards 
for  outstanding  performance,  both  time  and  money  can  be  saved. 
WTiere  the  nature  of  the  task  permits,  it  may  be  desirable  to  include 
in  the  contract  penalty  provisions  for  inadequate  performance. 

Finally,  if  neither  fixed-price  nor  incentive-type  contracts  are 
possible,  it  is  still  necessary  for  Government  managers  to  insist  on 
consideration  being  given  to  lower  cost,  as  well  as  better  products 
and  shorter  delivery  times — and  to  include  previous  performance  as 
one  element  in  evaluating  different  contractors  and  the  desirability 
of  awarding  them  subsequent  contracts. 

Contract  administration 

The  written  contract  itself,  however  well  done,  is  only  one  aspect 
of  the  situation.  The  administration  of  a  contract  requires  as  much 
care  and  effort  as  the  preparation  of  the  contract  itself.  This  is 
particularly  important  with  respect  to  changes  in  system  characteris¬ 
tics,  for  these  changes  often  become  the  mechanism  for  justifying 
cost  overruns.  Other  factors  of  importance  in  contract  administra¬ 
tion  are  fixing  authority  and  responsibility  in  both  Government  and 
industry,  excessive  reporting  requirements,  and  an  all-too-frequent 
lack  of  prearranged  milestones  for  auditing  purposes. 

Reimbursable  costs 

Concern  has  been  expressed  because  of  significant  differences 
among  the  various  agencies  in  policies  regarding  which  costs  are 
eligible  for  reimbursement — notably  with  respect  to  some  of  the 
indirect  costs.  These  differences  are  now  being  reviewed  by  the 
Bureau  of  the  Budget  with  the  cooperation  of  the  Department  of 
Defense,  the  National  Aeronautics  and  Space  Administration,  the 
Atomic  Energy  Commission,  and  the  General  Services  Administration. 

Arrangements  with  universities 

With  respect  to  universities,  Government  agencies  share  responsi¬ 
bility  for  seeing  that  research  and  development  financed  at  universities 
does  not  weaken  these  institutions  or  distort  their  functions  which 
are  so  vital  to  the  national  interest. 

Government  agencies  use  both  grants  and  contracts  in  financing 
research  at  universities,  but  in  our  judgment  the  grant  has  proved 
to  be  a  simpler  and  more  desirable  device  for  Federal  financing  of 
fundamental  research,  where  it  is  in  the  interest  of  the  Government 
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not  to  exercise  close  control  over  the  objectives  and  direction  of 
research.  Since  all  relevant  Government  agencies  are  now  empowered 
to  use  grants  instead  of  contracts  in  supporting  basic  research,  the 
wider  use  of  this  authority  should  be  encouraged. 

Apart  from  this  matter,  three  others  seem  worthy  of  comment. 

One  arises  from  the  extensive  use  of  contracts  (or  grants)  for  spe¬ 
cific  and  precisely  identified  projects.  Often  there  is  a  tendency  to 
believe  that  in  providing  support  for  a  single  specific  project  the 
chance  of  finding  a  solution  to  a  problem  is  being  maximized.  In 
reality,  however,  less  specific  support  often  would  permit  more  effec¬ 
tive  research  in  broad  areas  of  science,  or  in  interdisciplinary  fields, 
and  provide  greater  freedom  in  drawing  in  more  scientists  to  partici¬ 
pate  in  the  work  that  is  undertaken.  Universities,  too,  often  find 
project  support  cumbersome  and  awkward.  A  particular  professor 
may  be  working  on  several  projects  financed  by  several  Government 
agencies  and  must  make  arbitrary  decisions  in  allocating  expenses  to 
a  particular  project.  It  thus  appears  both  possible  and  desirable  to 
move  in  the  direction  of  using  grants  to  support  broader  programs,  or 
to  support  the  more  general  activities  of  an  institution,  rather  than  to 
tie  each  allocation  of  funds  to  a  specific  project.  A  number  of  Gov¬ 
ernment  agencies  have  been  moving  in  this  direction  and  it  would  be 
desirable  to  expand  the  use  of  such  forms  of  support  as  experience 
warrants. 

At  the  same  time,  it  would  not,  in  our  judgment,  be  appropriate  to 
place  major  reliance  on  the  institutional  grant,  since  the  major  pur¬ 
pose  of  making  grants  in  most  cases  is  to  assure  that  the  university 
personnel  and  facilities  concerned  will  be  devoted  to  pursuing  specific 
courses  of  inquiry. 

A  second  problem  associated  with  the  support  of  research  at  uni¬ 
versities  is  whether  the  Government  should  pay  all  costs,  including 
indirect  expenses  or  “ overhead,”  associated  with  work  financed  by  the 
Government.  We  believe  this  matter  involves  two  related  but 
distinct  questions,  which  should  be  separated  in  considering  the 
appropriate  policy  to  be  followed. 

1.  We  believe  there  is  no  question  that,  in  those  cases  in  which  it 
is  desirable  for  the  Government  to  pay  the  entire  cost  of  work  done 
at  a  university,  the  Government  should  pay  for  allowable  indirect 
as  well  as  direct  costs.  To  do  otherwise  would  be  discriminatory 
against  universities  in  comparison  with  other  kinds  of  institutions. 
For  purposes  of  financial  and  accounting  simplicity,  in  those  cases 
where  grants  are  used,  and  it  is  desirable  for  the  Government  to  pay 
all  allowable  costs,  it  may  be  possible  to  work  out  a  uniform  or  average 
percentage  figure  which  could  be  regarded  as  covering  indirect  costs. 

2.  We  believe  there  are  many  cases  in  which  it  is  neither  necessary 
nor  desirable  for  the  Government  to  pay  all  the  costs  of  the  work  to 
be  done.  In  many  fields  of  research,  a  university  may  gain  a  great 
deal  from  having  the  research  in  question  done  on  its  campus,  with  the 
participation  of  its  faculty  and  students,  and  may  be  able  and  willing 
to  share  in  the  costs,  either  through  its  regular  funds  or  through 
raising  additional  funds  from  foundations,  alumni,  or  by  other  means. 
The  extent  and  degree  of  cost-sharing  can  and  should  vary  among 
different  agencies  and  programs,  and  we  are  not  prepared  at  this  time 
to  suggest  any  uniform  standards— except  the  negative  one  that  it 
would  be  plainly  illogical  to  require  that  the  university  uniformly 
provide  its  share  through  the  payment  of  all  or  a  part  of  the  indirect 
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costs.  Only  in  the  exceptional  case  would  this  turn  out  to  be  the 
best  basis  for  determining  the  appropriate  sharing  of  costs. 

A  third  problem  relates  to  the  means  for  furnishing  major  capital 
assets  for  research  at  universities  (such  as  a  major  building  or  a  major 
piece  of  equipment  such  as  a  linear  accelerator,  synchrotron,  or  large 
computer).  In  most  cases,  it  will  be  preferable  to  finance  such  facili¬ 
ties  by  a  separate  grant  (or  contract),  which  will  insure  that  careful 
attention  is  given  to  the  long-term  value  of  the  asset  and  to  the 
establishment  of  appropriate  arrangements  for  managing  and  main¬ 
taining  it. 

Arrangements  with  respect  to  not-for-profit  organizations  other  than 
universities 

It  has  been  the  practice  in  contracting  for  research  and  develop¬ 
ment  work  with  such  organizations  to  cover  all  allowable  costs  and, 
in  addition,  to  provide  what  is  commonly  called  a  “fee.”  The  reason 
for  paying  a  “fee”  to  not-for-profit  organizations  is  quite  different 
from  the  reason  for  paving  a  fee  to  profit-making  contractors  and 
therefore  the  term  “fee”  is  misleading.  The  profitmaking  contractor 
is  engaged  in  business  for  profit.  His  profit  and  the  return  to  his 
shareholders  or  investors  can  only  come  from  the  fee.  In  the  case  of 
the  not-for-profit  organizations,  there  are  no  shareholders,  but  there 
are  two  sound  reasons  to  justify  payment  of  a  “development”  or 
“general  support”  allowance  to  such  organizations. 

One  is  that  such  allowances  provide  some  degree  of  operational 
stability  and  flexibility  to  organizations  which  otherwise  would  be 
very  tightly  bound  to  the  precise  limitations  of  cost  financing  of 
specific  tasks;  the  allowances  can  be  used  to  even  out  variations  in 
the  income  of  the  organization  resulting  from  variations  in  the  level 
of  contract  work.  A  second  justification  is  that  most  not-for-profit 
organizations  must  conduct  some  independent,  self-initiated  research 
if  they  are  to  obtain  and  hold  highly  competent  scientists  and  engi¬ 
neers.  Such  staff  members,  it  is  argued,  will  only  be  attracted  if 
they  can  share,  to  some  extent,  in  independently  directed  research 
efforts. 

We  consider  that  both  of  these  arguments  have  merit  and,  in  con¬ 
sequence,  support  the  continuation  of  these  payments.  Both  argu¬ 
ments  represent  incentives  to  maintain  the  cohesiveness  and  the 
quality  of  the  organization,  which  is  in  the  interest  of  the  Government. 
They  should  underlie  the  thinking  of  the  Government  representatives 
who  negotiate  contracts  with  not-for-profit  organizations.  But  the 
amount  of  the  “fee”  or  allowance  in  each  instance  must  still  be  deter¬ 
mined  by  bargaining  between  Government  and  contractor,  in  accord¬ 
ance  with  the  independent  relationship  that  is  essential  to  successful 
contracting. 

An  important  question  relating  to  not-for-profit  organizations  other 
than  universities,  concerns  facilities  and  equipment.  In  our  judgment, 
the  normal  rule  should  be  that  where  facilities  and  equipment  are 
required  to  perform  research  and  development  work  desired  by  the 
Government,  the  Government  should  either  provide  the  facilities  and 
equipment,  or  cover  their  cost  as  part  of  the  contract.  This  is  the 
rule  relating  to  profit  organizations  and  would  hold  in  general  for 
not-for-profit  organizations — but  there  are  two  special  problems  with 
respect  to  the  latter. 
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First,  we  believe  it  is  generally  not  desirable  to  furnish  funds  through 
“fees”  for  the  purpose  of  enabling  a  contractor  to  acquire  major  capital 
assets.  On  the  other  hand,  the  Government  should  not  attempt  to 
dictate  what  a  contractor  does  with  his  “fee,”  provided  it  has  been 
established  on  a  sound  and  equitable  basis,  and  if  a  contractor  chooses 
to  use  part  of  his  “fee”  to  acquire  facilities  for  use  in  his  self-initiated 
research,  we  would  see  no  objection. 

Second,  we  would  think  it  equitable,  where  the  Government  has 
provided  facilities,  funds  to  obtain  facilities,  substantial  working 
capital,  or  other  resources  to  a  contractor,  it  should,  upon  dissolution 
of  the  organization,  be  entitled  to  a  first  claim  upon  such  resources. 
This  would  seem  to  be  a  matter  which  should  be  governed,  insofar 
as  possible,  by  the  terms  of  the  contract — or  in  the  case  of  any  newly 
established  organizations,  should  be  provided  in  the  provisions  of  its 
charter. 

Salaries  and  related  benedts 

In  addition  to  the  question  of  fees  and  allowances,  there  has  been  a 
great  deal  of  concern  over  the  salaries  and  related  benefits  received 
by  persons  employed  on  federally  financed  research  and  development 
work  in  private  institutions,  particularly  persons  employed  in  not- 
for-profit  establishements  doing  work  exclusively  for  the  Govern¬ 
ment.  Controls  have  been  suggested  or  urged  b}"  congressional  com¬ 
mittees  and  others  to  make  sure  that  there  is  no  excessive  expenditure 
of  public  funds  and  to  minimize  the  undesirable  competitive  effect 
on  the  Federal  career  service. 

We  agree  that  where  the  contracting  system  does  not  provide 
built-in  controls  (for  example,  through  competitive  bidding),  attention 
should  be  paid  to  the  reasonableness  of  contractors’  salaries  and 
related  benefits,  and  contractors  should  be  reimbursed  only  for 
reasonable  compensation  costs. 

The  key  question  is  how  to  decide  what  is  reasonable  and  appropri¬ 
ate  compensation.  We  believe  the  basic  standard  for  reimbursement 
of  salaries  and  related  benefits  should  be  one  of  comparability  to  com¬ 
pensation  of  persons  doing  similar  work  in  the  private  economy. 
The  President  recently  proposed  to  the  Congress  that  the  pay  for 
Federal  civilian  employees  should  be  based  on  the  concept  of  reason¬ 
able  comparability  with  employees  doing  similar  work  in  the  private 
economy.  We  believe  this  to  be  a  sound  principle  which  can  be 
applied  in  the  present  circumstances  as  well. 

Application  of  this  comparability  principle  may  require  some  special 
compensation  surveys  (perhaps  made  by  the  Bureau  of  Labor  Sta¬ 
tistics),  which  can  and  should  be  arranged  for  as  necessary.  Further¬ 
more,  there  will  undoubtedly  be  cases  in  which  comparable  data  are 
difficult  to  obtain — as,  for  example,  with  respect  to  top  management 
jobs.  In  such  cases  the  specific  approval  of  the  head  of  the  Govern¬ 
ment  contracting  agency  or  his  designee  should  be  required. 

In  view  of  the  inherent  complexity  and  sensitivity  of  this  subject, 
we  suggest  that  special  administrative  arrangements  should  be  estab¬ 
lished  in  each  agency.  Contract  policies  respecting  salaries  and 
related  benefits  in  each  contracting  agency  should  be  controlled  by 
an  official  reporting  directly  to  the  head  of  Ihe  agency  (in  the  Depart¬ 
ment  of  Defense,  to  assure  uniformity  of  treatment,  by  an  official 
reporting  directly  to  the  Secretary  of  Defense),  and  salaries  above  a 
certain  level — say  $25,000 — should  require  the  personal  approval  of 
that  official. 


PART  4 


PROPOSALS  FOR  IMPROVING  THE  GOVERNMENT  S  ABILITY 
TO  CARRY  OUT  RESEARCH  AND  DEVELOPMENT  ACTIVI¬ 
TIES  DIRECTLY 

Based  on  the  evidence  acquired  in  the  course  of  this  review,  we 
believe  there  is  no  doubt  that  the  effects  of  the  substantial  increase 
in  contracting  out  Federal  research  and  development  work  on  the 
Government’s  own  ability  to  execute  research  and  development  work 
have  been  deleterious. 

The  effects  of  the  sharp  rise  in  contracting  out  have  included  the 
following.  First,  contractors  have  often  been  able  to  provide  a 
superior  working  environment  for  their  scientists  and  engineers — 
better  salaries,  better  facilities,  better  administrative  support — 
making  contracting  operations  attractive  alternatives  to  Federal 
work.  Second,  it  has  often  seemed  that  contractors  have  been  given 
the  more  significant  and  more  interesting  work  assignments,  leaving 
Government  research  and  development  establishments  with  routine 
missions  and  static  programs  which  do  not  attract  the  best  talent. 
Third,  additional  burdens  have  often  been  placed  on  Government 
research  establishments  to  assist  in  evaluating  the  work  of  increasing 
numbers  of  contractors  and  to  train  and  educate  less  skilled  contractor 
personnel — without  adding  to  the  total  staff  and  thus  detracting  from 
the  direct  research  work  which  appeals  to  the  most  competent  per¬ 
sonnel.  Fourth,  scientists  in  contracting  institutions  have  often  had 
freedom  to  move  “outside  of  channels”  in  the  Government  hierarchy 
and  to  participate  in  program  determination  and  technical  advice  at 
the  highest  levels — freedom  frequently  not  available  to  the  Govern¬ 
ment’s  own  scientists.  Finally,  one  of  the  most  serious  aspects  of  the 
contracting  out  process  has  been  that  it  has  provided  an  alternative 
to  correcting  the  deficiencies  in  the  Government’s  own  operations. 

In  consequence,  for  some  time  there  has  been  a  serious  trend  toward 
the  reduction  of  the  competence  of  Government  research  and  develop¬ 
ment  establishments.  Recently  a  number  of  significant  actions 
have  been  started  which  are  intended  to  reverse  this  trend.  We  point 
particularly  to  the  strong  leadership  being  given  within  the  Defense 
Department  by  the  Director  of  Defense  Research  and  Engineering,  in 
striving  to  raise  the  capabilities  of  the  Department’s  laboratories 
and  other  research  and  development  facilities. 

Nevertheless,  we  believe  the  situation  is  still  serious  and  that  major 
efforts  are  required. 

We  consider  it  a  most  important  objective  for  the  Government  to 
maintain  first-class  facilities  and  equipment  of  its  own  to  carry  out 
research  and  development  work.  This  observation  applies  not  only  to 
the  newer  research  and  development  agencies  but  equally  to  the  older 
agencies  such  as  Commerce,  Interior,  and  Agriculture. 

No  matter  how  heavily  the  Government  relies  on  private  contract¬ 
ing,  it  should  never  lose  a  strong  internal  competence  in  research  and 
development.  By  maintaining  such  competence  it  can  be  sure  of 
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being  able  to  make  the  difficult  but  extraordinarily  important  program 
decisions  which  rest  on  scientific  and  technical  judgments.  More¬ 
over,  the  Government’s  research  facilities  are  a  significant  source  of 
management  personnel. 

Major  steps  seem  to  us  to  be  necessary  in  tJie  following  matters  : 

1.  It  is  generally  recognized  that  having  significant  and  challenging 
work  to  do  is  the  most  important  element  in  establishing  a  successful 
research  and  development  organization.  It  is  suggested  that  responsi¬ 
bility  should  be  assigned  in  each  department  and  agency  to  the 
Assistant  Secretary  for  Research  and  Development  or  his  equivalent 
to  make  sure  that  assignments  to  governmental  research  facilities  are 
such  as  to  attract  and  hold  first-class  men.  Furthermore,  arrange¬ 
ments  should  be  made  to  call  on  Government  laboratory  and  develop¬ 
ment  center  personnel  to  a  larger  extent  for  technical  advice  and 
participation  in  broad  program  and  management  decisions — in 
contrast  to  the  predominant  use  of  outside  advisers. 

2.  The  evidence  is  compelling  that  managerial  arrangements  for 
many  Government-operated  research  and  development  facilities  are 
cumbersome  and  awkward.  Several  improvements  are  needed  in 
many  instances,  including — 

Delegating  to  research  laboratory  directors  more  authority  to 
make  program  and  personnel  decisions,  to  control  funds,  and 
otherwise  to  command  the  resources  which  are  necessary  to  carry 
out  the  mission  of  the  installation; 

Providing  the  research  laboratory  director  a  discretionary 
allotment  of  funds,  to  be  available  for  projects  of  his  choosing, 
and  for  the  results  of  which  he  is  to  be  responsible; 

Eliminating  where  possible  excess  layers  or  echelons  of  super¬ 
visory  management,  and  insuring  that  technical,  administrative, 
and  fiscal  reviews  be  conducted  concurrently  and  in  coordinated 
fashion;  and 

Making  laboratory  research  assignments  in  the  form  of  a  few 
major  items  with  a  reasonable  degree  of  continuity  rather  than 
a  multiplicity  of  small  narrowly  specified  tasks;  this  will  put 
responsibility  for  detailed  definition  of  the  work  to  be  done  at 
the  laboratory  level  where  it  belongs. 

To  carry  out  these  improvements  will  require  careful  and  detailed 
analysis  of  the  different  situations  in  different  agencies.  Above  all, 
it  will  require  the  energetic  direction  of  top  officials  in  each  agency. 

Plans  have  already  been  developed  for  joint  teams  of  Civil  Service 
Commission  and  Department  of  Defense  research  and  manpower  per¬ 
sonnel  to  visit  nine  defense  laboratories  during  April  and  May  1962, 
in  order  to  analyze  precisely  what  administrative  restrictions  exist 
that  hamper  research  effectiveness.  In  this  fashion,  those  unwar¬ 
ranted  limitations  that  can  be  eliminated  by  executive  action  can  be 
identified  as  distinguished  from  those  that  may  require  legislative 
change. 

3.  Salary  limitations,  as  already  mentioned,  in  our  opinion  play  a 
major  role  in  preventing  the  Government  from  obtaining  or  retaining 
highly  competent  men  and  women.  Largely  because  of  the  lack  of 
comparable  salaries,  the  Government  is  not  now  and  has  not  for  at 
least  the  past  10  years  been  able  to  attract  or  retain  its  share  of  such 
critically  necessary  people  as:  recently  graduated,  highly  recommended 
Ph.  D.’s  in  mathematics  and  physics;  recent  B.S.-M.S.  scientific  and 
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engineering  graduates  in  the  upper  25  percent  of  their  classes  at  top- 
ranked  universities;  good  experienced,  weapons  systems  engineers 
and  missile,  space,  and  electronic  specialists  at  intermediate  and 
senior  levels;  and  senior-level  laboratory  directors,  scientific  managers, 
and  administrators.  This  obstacle  will  be  substantially  overcome  if 
the  Congress  approves  the  President’s  recommendation  to  establish  a 
standard  of  comparability  with  private  pay  levels  for  higher  profes¬ 
sional  and  technical  jobs  in  the  Federal  service. 

4.  A  special  problem  in  the  Defense  Department  is  the  relationship 
between  uniformed  and  civilian  personnel.  This  is  a  difficult  and 
sensitive  problem  of  which  the  Department  of  Defense  is  well  aware. 
We  do  not  attempt  in  this  report  to  propose  detailed  solutions,  but 
we  do  suggest  that  certain  principles  are  becoming  evident  as  a  result 
of  the  experience  of  recent  years. 

It  seems  clear,  for  example,  that  the  military  services  will  have 
increasing  need  for  substantial  numbers  of  officers  who  have  extensive 
scientific  and  technical  training  and  experience.  Such  officers  bring 
firsthand  knowledge  of  operational  conditions  and  requirements  to 
research  and  development  installations  and,  in  turn,  learn  about  the 
state  of  the  art  and  the  feasible  applications  of  technology  to  military 
operations.  The  military  officer  is  needed  to  communicate  the  needs 
of  the  user,  to  prepare  the  operational  forces  for  new  equipment,  to 
plan  for  the  use  of  developing  equipment,  and  later  to  install  it  and 
supervise  its  use. 

All  of  the  above  roles  suggest  that  when  military  personnel  are 
used  in  research  and  development  activities,  they  should  perform  as 
“technical  men”  rather  than  “military  men”  except  when  there  is  a 
need  for  their  military  skills.  Military  command  and  direction 
become  important  only  as  one  moves  from  the  research  end  of  the 
spectrum  into  the  area  where  operational  considerations  predominate. 
Both  at  middle  management  and  policy  levels,  a  well-balanced  mix¬ 
ture  of  military  and  civilian  personnel  may  be  most  advantageous  in 
programs  designed  to  meet  military  needs. 

In  research,  there  are  many  instances  in  which  the  existence  of 
military  supervision,  and  the  decreased  opportunities  for  advance¬ 
ment  because  of  military  occupancy  of  top  jobs,  are  among  the 
principal  reasons  why  the  Defense  Department  has  had  difficulty  in 
attracting  outstanding  civilian  scientists  and  engineers.  On  the 
other  hand,  there  are  examples  within  the  Department  of  cases  in 
which  enlightened  policies  of  civil-military  relationships  have  drawn 
on  the  strengths  of  each  and  produced  excellent  results.  In  such 
instances,  the  military  head  of  the  laboratory  has  usually  concen¬ 
trated  on  administrative  problems  and  the  civilian  technical  director 
has  had  complete  control  of  technical  programs. 

Military  officers  should  not  be  substituted  for  civilians  in  the 
direction  and  management  of  research  and  development  unless  they 
are  technically  qualified  and  their  military  background  is  directly 
needed  and  applicable. 

In  the  course  of  the  next  year,  the  Department  of  Defense  intends 
to  give  consideration  to  the  delineation  of  those  research  and  develop¬ 
ment  installations  in  which  operational  considerations  are  predominant 
and  those  installations  in  which  scientific  and  technical  considerations 
are  predominant.  Having  done  so,  the  assignment  of  military  officers 
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to  head  the  former  type  of  installation,  and  civilians  (or  equally 
qualified  military  officers)  to  head  the  latter  will  be  encouraged. 
Furthermore,  when  military  personnel  are  assigned  to  work  in  civilian- 
directed  installations  on  the  basis  of  their  technical  abilities,  it  is 
intended  that  they  should  be  free  of  the  usual  rotation-of-duty  require¬ 
ments  and  not  have  separate  lines  of  reporting. 

5.  In  addition  to  the  recommendations  above,  we  have  given  con¬ 
sideration  to  the  possible  establishment  of  a  new  kind  of  Government 
research  and  development  establishment,  which  might  be  called  a 
Government  institute.  Such  an  institute  would  provide  a  means  for 
reproducing  within  the  Government  structure  some  of  the  more  pos¬ 
itive  attributes  of  the  nonprofit  corporation.  Each  institute  would 
be  created  pursuant  to  authority  granted  by  the  Congress  and  be 
subject  to  the  supervision  of  a  Cabinet  officer  or  agency  head.  It 
would,  however,  as  a  separate  corporate  entity  directly  managed  by 
its  own  board  of  regents,  enjoy  a  considerable  degree  of  independence 
in  the  conduct  of  its  internal  affairs.  An  institute  would  have  author¬ 
ity  to  operate  its  own  career  merit  system,  as  the  Tennessee  Valley 
Authority  does,  would  be  able  to  establish  a  compensation  system 
based  on  the  comparability  principle,  and  would  have  broad  authority 
to  use  funds  and  to  acquire  and  dispose  of  property. 

The  objective  of  establishing  such  an  instrumentality  would  be  to 
achieve  in  the  administration  of  certain  research  and  development 
programs  the  kind  of  flexibility  which  has  been  obtained  by  Govern¬ 
ment  corporations  while  retaining,  as  was  done  with  the  Government 
corporation,  effective  public  accountability  and  control. 

We  regard  this  idea  as  promising  and  recommend  that  the  Bureau  of 
the  Budget  study  it  further,  in  cooperation  with  some  of  the  agencies 
having  major  research  and  development  programs.  It  may  well 
prove  to  be  a  useful  additional  means  for  carrying  out  governmental 
research  and  development  efforts. 

6.  It  would  seem,  based  on  the  results  of  this  review,  that  it  would 
be  possible  and  desirable  to  make  more  use  of  existing  governmental 
facilities  and  avoid  the  creation  of  duplicate  facilities.  This  is  not 
as  easy  a  problem  as  it  might  seem.  It  is  ordinarily  necessary  for  a 
laboratory,  if  it  is  to  provide  strong  and  competent  facilities,  to  have 
a  major  mission  and  a  major  source  of  funding.  This  will  limit  the 
extent  to  which  it  is  possible  to  make  such  facilities  available  for  the 
work  of  other  agencies.  Nevertheless,  in  some  cases  and  to  some 
extent  it  is  clearly  possible  to  do  this  and  a  continuing  scrutiny  is 
necessary  in  order  to  make  sure  that  the  facilities  which  the  Govern¬ 
ment  has  are  used  to  their  fullest  extent. 

7.  Finally,  together  with  the  better  use  of  existing  facilities,  the 
Government  must  also  make  better  use  of  its  existing  scientific  and 
engineering  personnel.  This  implies  not  only  a  careful  watch  over 
work  assignments,  but  also  a  continual  upgrading  of  the  capabilities 
of  Federal  personnel  through  education  and  training.  At  the  present 
time,  technology  is  changing  so  rapidly  that  on-the-job  scientists  and 
engineers  find  themselves  out  of  date  after  a  decade  or  so  out  of  the 
university.  To  remedy  this,  the  Government  must  strengthen  its 
educational  program  for  its  own  personnel,  to  the  extent  of  sending 
them  back  to  the  university  for  about  an  academic  year  every  decade. 
This  program,  necessary  as  it  is,  will  only  become  attractive  if  the 
employee  is  insured  job  security  on  his  return  from  school  and  if  his 
parent  organization  is  allowed  to  carry  him  on  its  personnel  roster. 
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The  White  House, 

July  31,  1961. 

Hon.  David  E.  Bell, 

Director ,  Bureau  of  the  Budget, 

Washington,  D.C. 

Dear  Mr.  Bell:  Since  the  end  of  World  War  II,  the  Federal  Gov¬ 
ernment  has  been  making  extensive  use  of  contracts  with  private 
institutions  and  enterprises  to  provide  for  the  operation  and  manage¬ 
ment  of  research  and  development  facilities  and  programs,  for  analyti¬ 
cal  studies  and  advisory  services,  and  for  technical  supervision  of 
weapons  systems  and  other  programs  administered  on  a  systems 
basis.  Through  such  contracts  the  Government  has  been  able  to 
accomplish  scientific  and  technical  work  essential  to  urgent  public 
purposes. 

In  part,  the  use  of  such  contracts  has  been  made  necessary  by  the 
Government’s  entry  into  new  fields,  such  as  atomic  energy,  missile 
development  and  space  exploration,  and  the  need  for  talents  and 
services  not  previously  employed.  In  part,  the  use  of  contracts  has 
also  been  induced  by  the  recommendations  of  the  second  Hoover  Com¬ 
mission  and  other  groups  that  the  Government  terminate  activities 
which  could  better  be  performed  for  it  by  private  enterprise.  Pres¬ 
ent  Federal  policies  with  respect  to  contracting-out  Government 
activities  are  outlined  generally  in  Bureau  of  the  Budget  Circular 
No.  A-49,  “Use  of  Management  and  Operating  Contracts,”  and 
Bureau  of  the  Budget  Bulletin  No.  60-2,  “Commercial-Industrial 
Activities  of  the  Government  Providing  Products  or  Services  for 
Governmental  Use.” 

After  a  decade  or  more  of  experience  with  such  contracts,  I  think 
it  would  be  desirable  to  review  the  effectiveness  of  this  means  of 
accomplishing  the  Government’s  purposes.  Some  of  the  questions 
that  require  review  have  been  posed  recently  in  studies  and  reports  by 
several  committees  of  Congress.  I  would  like  to  have  you  undertake, 
with  the  assistance  and  cooperation  of  the  other  Federal  officials 
most  concerned,  a  review  of  the  experience  with  respect  to  the  types 
of  contracts  mentioned  above.  I  am  requesting  the  following  officials 
to  participate  in  the  study:  the  Secretary  of  Defense,  the  Chairman 
of  the  Atomic  Energy  Commission,  the  Chairman  of  the  U.S.  Civil 
Service  Commission,  the  Administrator  of  the  National  Aeronautics 
and  Space  Administration,  and  the  Special  Assistant  to  the  President 
for  Science  and  Technology. 

The  product  of  the  review  should  be  recommendations  to  guide 
future  executive  branch  action.  While  there  is- a  consensus  that  the 
use  of  contracts  is  essential  and  appropriate  to  carry  on  certain  types 
of  Federal  operations,  it  also  appears  that  use  of  the  contract  device 
has  been  made  necessary  in  part  by  the  limitations  which  exist  with 
respect  to  direct  Federal  operations.  I  would  like  to  have  you  explore 
the  circumstances  and  conditions  under  which  contractor  operations 
provide  the  most  effective  means  for  accomplishing  the  Government’s 
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objectives  in  the  areas  under  review.  I  would  also  like  to  have  full 
consideration  given  to  the  limitations  which  make  direct  Federal 
operations  difficult,  and  to  the  development  of  proposals  for  adjust¬ 
ments  and  new  concepts  in  direct  Federal  operations  which  would 
provide  the  Government  with  greater  flexibility  in  determining 
whether  the  public  interest  would  best  be  served  by  the  use  of  con¬ 
tractor  or  direct  Government  operations. 

The  review  should  focus  on  the  following  matters:  (1)  The  effect  of 
the  use  of  contractors  on  direct  Federal  operations,  the  Federal  per¬ 
sonnel  system,  and  the  Government’s  own  capabilities,  including  the 
capability  to  review  contractor  operations  and  carry  on  scientific  and 
technical  work  in  areas  where  the  contract  device  has  not  been  used, 
and  policies  and  actions  needed  to  increase  the  Government’s  capabil¬ 
ities  in  these  respects;  (2)  the  policies,  if  any,  that  the  Government 
should  follow  in  controlling  the  salaries  and  fringe  benefits  of  personnel 
working  under  a  contract,  and  the  appointment,  management  and 
dismissal  of  such  personnel;  (3)  the  criteria  to  be  used  in  determining 
whether  to  perform  a  service  or  function  through  a  contractor  or 
through  direct  Federal  operations,  including  any  special  considera¬ 
tions  to  be  given  to  the  nature  of  the  contractor  and  his  relationship 
to  production  contractors;  (4)  the  policies  which  should  apply  in 
selecting  contractors,  including  the  organization  of  institutions  for 
the  sole  purpose  of  entering  into  contracts  with  the  Government;  (5) 
the  means  for  reviewing  and  supervising  contractor  operations,  and 
for  achieving  maximum  efficiency  in  such  operations;  and  (6)  the  poli¬ 
cies  which  should  apply  with  respect  to  contractor  fees  and  cost 
reimbursement  practices  on  items  such  as  overhead,  facilities  and 
equipment,  and  advertising. 

The  results  of  the  review  should  be  available  not  later  than 
December  1. 

Sincerely, 


John  F.  Kennedy. 
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SUMMARY  INFORMATION  CONCERNING  RESPONDENTS 
TO  BUREAU  OF  THE  BUDGET  QUESTIONNAIRE  AND 
ORGANIZATIONS  INTERVIEWED 

This  annex  lists  the  respondents  to  the  questionnaires  sent  out  by 
the  Bureau  of  the  Budget  in  connection  with  the  study  of  Government 
contracting  for  research  and  development.  It  presents  certain  data 
as  to  the  types  of  organizations  involved  and  their  staff  characteristics. 

1.  Departments  and  agencies 

Ten  departments  and  agencies,  and  some  organizations  attached  to 
the  Office  of  the  Secretary  of  Defense,1  were  asked  to  respond  to 
questionnaires  concerning  the  means  of  conducting  their  research  and 
development  programs.  The  10  were  the  Departments  of  the  Army, 
Navy.  Air  Force,  Agriculture,  Commerce,  and  Health,  Education, 
and  Welfare.  National  Aeronautics  and  Space  Administration,  Atomic 
Energy  Commission,  National  Science  Foundation,  and  Federal 
Aviation  Agency. 

Those  establishments  were  selected  to  participate  in  the  study 
because  of  the  magnitude  and  diversity  of  their  research  and  develop¬ 
ment  activities.  Other  departments  and  agencies,  such  as  Interior 
and  the  Tennessee  Valley  Authority  conduct  significant  R.  &  D. 
programs,  but  the  10  participants  account  for  over  98  percent  of 
Federal  expenditures  for  research  and  development  ($12,138  million 
out  of  a  total  $12,365  million  estimated  for  fiscal  year  1963).  By  the 
same  token  they  employ  the  bulk  of  Federal  scientists,  engineers,  and 
other  personnel  engaged  in  R.  &  D.  and  utilize  the  large  majority  of 
contractual  services  in  support  of  such  Federal  programs. 

The  following  table  summarizes  the  scientific  and  engineering  staff 
resources  in  the  R.  &  D.  programs  of  the  10  departments  and  agencies: 

Technical  professional  R.  &  D.  personnel 1 


Military 

Civilians 

Total 

Department  of  Defense _ _ _ _  _ 

Other  agencies. _  _ 

6,582 

2  i?  977 

23, 481 
16,124 

30.063 
18, 101 

Total _ _ ! 

8,  559  j 

3  39,605  j 

4S,  164 

1  The  following  definitions  were  furnished  to  departments  and  agencies  for  reporting  of  these  data.  The 
definitions  are  consistent  with  Xational  Science  Foundation  and  Bureau  of  Labor  Statistics  practice. 

Scientists:  Count  as  scientists  all  persons  actually  engaged  in  scientific  work  at  a  level  which  requires 
knowledge  of  physical,  life,  engineering,  or  mathematical  sciences  equivalent  at  least  to  that  acquired 
through  completion  of  a  4-year  college  course  with  a  major  in  one  of  these  fields,  regardless  of  whether  they 
hold  a  college  degree  in  the  field.  Include  those  persons  in  research-development,  management,  technical 
service,  technical  sales,  and  other  positions  which  require  them  to  use  the  indicated  level  of  knowledge  in 
their  work.  Do  not  include  persons  trained  in  science  but  currently  employed  in  positions  not:  requiring 
the  use  of  such  training.  Exclude  psychologists  and  social  scientists. 

Engineers: ‘Count  as  engineers  all  persons  actually  engaged  in  chemical,  civil,  electrical,  mechanical, 
metallurgical,  and  all  other  types  of  engineering  work  at  a  level  which  requires  knowledge  of  engineering, 
physical,  life,  or  mathematical  sciences  equivalent  at  least  to  that  acquired  through  completion  of  a  4-year 
college  course  with  a  major  in  one  of  these  fields,  regardless  of  whether  they  hold  a  college  degree  in  the 
field.  Include  those  persons  in  research-development,  management,  technical  service,  technical  sales, 
and  other  positions  which  require  them  to  use  the  indicated  level  of  knowledge  in  their  work.  Do  not  in¬ 
clude  persons  trained  in  engineering,  but  currently  employed  in  positions  not  requiring  the  use  of  such 
training.  Include  architectural  engineers,  exclude  architects. 

2  Includes  members  of  the  Public  Health  Service. 

3  Includes  1,425  personnel  employed  under  special  authority  such  as  Public  Law  313,  “excepted  positions” 
for  the  NASA,  and  others. 


1  Xational  Security  Agency,  Advanced  Research  Projects  Agency,  Defense  Atomic  Support  Agency, 
Defense  Communications  Agency,  Defense  Intelligence  Agency. 
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2.  Government  and  contractor  installations  performing  research  and 
development 

Seventy-one  Government  laboratories  and  other  types  of  installa¬ 
tions,  universities,  private  businesses  and  not-for-profit  institutions 
were  asked  to  respond  to  questionnaires  calling  for  presentation  of 
information  on  the  nature  and  amount  of  their  work,  personnel  and 
personnel  systems,  and  certain  operating  characteristics.  They  were 
selected  from  among  the  several  thousand  (the  Department  of  Defense 
alone  has  contracts  with  over  300  universities  and  not-for-profit 
institutions)  public  and  private  enterprises  engaged  in  doing  R.  &  D. 
work  for  the  Federal  Government  because  of  the  significance  of  their 
activities  and  because  they  were  representative  of  the  variety  of: 
(1)  types  of  organization — Government-owned-ancl-operated  labora¬ 
tories,  development  centers  and  test  ranges,  and  universities,  univer¬ 
sity-associated  research  centers,  Government-owned  contractor-oper¬ 
ated  facilities,  not-for-profit  enterprises  and  industry;  (2)  fields  of 
endeavor — physical  and  biological  sciences,  medicine,  operations  re¬ 
search,  etc.;  (3)  primary  functions — research,  analytical  services, 
systems  engineering,  testing,  etc.;  (4)  organizations  performing  under 
various  Government  agency  sponsoring  arrangements;  and  (5)  geo¬ 
graphic  locations.  Xo  attempt  was  made  to  select  participants  in 
the  study  on  a  statistical  sample  basis. 

The  significance,  however,  of  the  participating  group  is  apparent  in 
terms  of  their  expenditures  and  staff  resources.  The  non-Federal 
installations  involved  had  expenditures  for  R.  &  D.  of  over  $2.7 
billion  in  fiscal  year  1961  of  which  over  90  percent  was  received  from 
Federal  sources.  The  staffs  of  the  Federal  and  contractor  institutions 
(excluding  universities,  but  including  university-associated  research 
centers)  queried  total  about  250,000  people,  including  77,000  Federal 
civilian  and  military  employees. 

The  following  tables  indicate  the  type  and  size  of  organizations 
involved. 

Table  1. —  Types  of  respondents 

The  following  table  lists  the  71  installations  under  two  categories:  direct 
Federal  operations  and  contractors.  “On  campus”  college  and  university  re¬ 
spondents  are  identified  as  a  group  separately  from  other  contractors.  The  other 
contractors  are  marked  to  indicate  type  according  to  the  following:  (1)  university- 
associated  institutions  (i.e.,  a  laboratory  or  division  which  has  been  separately 
organized  by,  but  remains  legally  a  part  of,  a  university  to  handle  certain  major 
Government  R.  &  D.,  efforts);  (2)  other  not-for-profit  institutions;  (3)  industry; 
and  (4)  Government-owned,  contractor-operated  facilities.  There  is  overlap 
between  the  latter  group  and  the  others. 

Note. — An  asterisk  (*)  indicates  those  institutions  whose  officers 
were  also  interviewed  by  a  Bureau  of  the  Budget  interview  team, 
having  representation  from  the  Bureau,  the  office  of  the  special 
assistant  to  the  President  for  science  and  technology,  the  Civil 
Service  Commission,  and  the  department  or  agency  primarily 
involved. 
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DIRECT  FEDERAL  OPERATIONS 

♦Ordnance  Materials  Research  Office  (U.S.  Army). 

U.S.  Army  Chemical  Research  and  Development  Laboratories. 

Array  Rocket  and  Guided  Missile  Agency  Research  Laboratories. 

*LT.S.  Army  Signal  Research  and  Development  Laboratory,  Fort  Monmouth. 
White  Sands  Missile  Range  (U.S.  Army). 

Diamond  Ordnance  Fuze  Laboratories  (U.S.  Army). 

Walter  Reed  Army  Institute  of  Research. 

*U.S.  Naval  Research  Laboratory. 

U.S.  Naval  Ordnance  Laboratories: 

White  Oak. 

Corona. 

♦U.S.  Naval  Ordnance  Test  Station. 

Pacific  Missile  Range  (including  organizational  elements  primarily  at  Point 
Mugu  and  Point  Arguello). 

Aeronautical  Systems  Division,  Air  Force  Systems  Command. 

♦Air  Force  Cambridge  Research  Laboratories. 

Rome  Air  Development  Center  (U.S.  Air  Force). 

Air  Force  Flight  Test  Center,  Edwards  Air  Force  Base. 

Office  of  the  Deputy  Commander  for  Aerospace  Systems,  including  the  Ballistic 
Systems  Division  and  the  Space  Systems  Division  (U.S.  Air  Force). 

Langley  Research  Center  (NASA). 

Goddard  Space  Flight  Center  (NASA). 

♦Ames  Research  Center  (NASA). 

Weather  Bureau  (Commerce). 

♦National  Bureau  of  Standards  (Commerce). 

National  Aviation  Facilities  Experimental  Center  (FA A). 

Regional  Poultry  Research  Laboratory  (Agriculture). 

U.S.  Salinity  Laboratory  (Agriculture). 

U.S.  Vegetable  Breeding  Laboratory  (Agriculture). 

Fresno  Horticultural  Field  Station  (Agriculture). 

Forest  Products  Laboratory  (Agriculture). 

Northern  Utilization  R.  &  D.  Division  (Agriculture). 

♦National  Institutes  of  Health  (HEW). 

Robert  A.  Taft  Sanitary  Engineering  Center  (HEW). 

CONTRACTORS 

Colleges  and  universities: 

♦Massachusetts  Institute  of  Technology. 

New  Mexico  State  University. 

♦California  Institute  of  Technology. 

Michigan  State  University. 

Georgia  Institute  of  Technology. 


30 


CONTRACTING  FOR  RESEARCH  AND  DEVELOPMENT 


OTHER  CONTRACTORS 


Title  of  organization 


Univer¬ 

sity 

associ¬ 

ated 

Not  for 
profit 

GO-CO 1 

Industry 

*LincolnLaboratory  (MIT) _ 

Operations  Evaluation  Group  (MIT) - - - - 

Hudson  Laboratories  (Columbia  University) . . . 

*  Applied  Physics  Laboratory  (Johns  Hopkins  University) . 

Institute  of  Science  and  Technology,  University  of  Michigan.. 

MITRE  Corp _ _ 

Institute  for  Defense  Analyses _ 

*Rand  Corp _ 

Vitro  Laboratories,  Division  of  Vitro  Corp.  of  America _ 

^Research  Analysis  Corp _ 

System  Development  Corp _ 

Analytic  Services,  Inc _ 

*  Aerospace  Corp - 

Stanford  Research  Institute . . . . 

*Space  Technology  Laboratories,  Inc _ 

Cornell  Aeronautical  Laboratory,  Inc _ 

*Bell  Telephone  Laboratories,  Inc - - - 

Thiokol  Chemical  Co.,  Redstone  Division _ _ _ 

Boeing  Co.,  Aero-Space  Division - - - 

Martin  Marietta  Corp.,  Aerospace  Division _ 

*  Lockheed  Missiles  &  Space  Co _ 

Land-Air,  Inc.,  White  Sands,  Holloman  Division _ 

Pacific  Missile  Range  (Bendix  Corp.,  Radio  Division) - 

Atlantic  Missile  Range  (Pan  American  World  Airways, 

Guided  Missiles  Range  Division) - - - 

*Tullahoma  Test  Facility  (ARO,  Inc.) - 

*Roeketdyne,  a  division  of  North  American  Aviation,  Inc _ 

*Jet  Propulsion  Laboratory  (California  Institute  of  Tech¬ 
nology) - - — . . 

*Brookhaven  National  Laboratory  (Associated  Universities, 

Inc.) _ 

*Oak  Ridge  National  Laboratory  (Union  Carbide) _ 

Los  Alamos  Scientific  Laboratory  (University  of  California)  — 

Sandia  Corp.  (Western  Electric  Co.) _ 

Bettis  Atomic  Power  Laboratory  (Westinghouse) _ 

Idaho  Test  Station  (Phillips  Petroleum  Co.,  Atomic  Energy 

Division) _ _ _ _ _ 

Nevada  Test  Site  (Reynolds  Electrical  &  Engineering  Co.,  Inc). 
National  Radio  Astronomy  Observatory  (Associated  Univer¬ 
sities,  Inc.).. _ _ _ _ _ 
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*In  addition,  officers  of  the  following  private  institutions  were  interviewed:  Jerrold  Electronics  Corp. 
General  Atronics  Corp.,  CEIR,  Inc.,  and  the  University  of  Chicago, 
i  Government  owned  and  contractor  operated. 
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Table  2. — Total  staff  reported  by  contractor  and  direct  Federal  operation  establish¬ 
ments  performing  research  and  development  operations 


Group 

Total  staff 

Scientists 
and  engi¬ 
neers 

Other  tech¬ 
nical  and 
manage¬ 
ment 

Other 

Contractors  i  _ 

171,935 
77, 071 
(62, 837) 
(14, 234) 

38, 535 
21,880 
(18,  575) 
(3, 305) 

57, 174 
22, 298 
(18,  556) 
(3,  742) 

76,226 
32, 893 
(25,  706) 
(7,187) 

Government _ 

Civilian _ 

Military.  _  . 

Total . . 

2  249, 006 

3  60, 415 

4  79, 472 

109, 119 

1  Exclusive  of  colleges  and  universities  (“on  campus”  contracts). 

2  Questionnaire  requested  the  reporting  of  full-time  personnel  employed  on  or  about  Sept.  30,  1961. 

3  Includes  981  individuals  classified  by  respondents  as  executives,  as  defined  in  the  questionnaire  as 
follows:  “Executives  (highest  levels  of  management,  either  line  or  staff,  not  directly  and  necessarily  involved 
in  the  scientific  and  engineering  aspects  of  work  in  progress).” 

Also  includes  7,681  personnel  classified  by  respondents  as  scientists  and  engineers  who  do  not  have 
academic  degrees.  These  individuals  are  not  included  in  the  salary  analysis  for  the  reason  that  respondents 
were  asked  to  tabulate  staff  salaries  since  year  of  bachelors  degree. 

4  Defined  in  the  questionnaire  as  follows:  “Other  technical  and  management  personnel  (including  such 
personnel  as  accountants,  attorneys,  personnel  specialists,  technical  support  personnel,  draftsmen,  engineer¬ 
ing  aides,  technicians,  and  laboratory  assistants,  but  excluding  clerks,  typists,  janitors,  etc.).” 


Table  3. — Staff  reported,  by  contractor 


Contractor  1 


Lincoln  Laboratory _ 

Operations  Evaluation  Group _ 

Institute  of  Science  and  Technology  (University  of  Michigan) _ 

Hudson  Laboratories _ 

Applied  Physics  Laboratory  (Johns  Hopkins  University) _ _ 

MITRE  Corp _ 

Institute  for  Defense  Analyses _ 

Rand  Corp _ 

Vitro  Laboratories  Division  of  Vitro  Corp.  of  America _ 

Research  Analysis  Corp _ 

System  Development  Corp _ 

Analytic  Services  Inc _ 

Aerospace  Corp _ 

Stanford  Research  Institute _ 

Space  Technology  Laboratories,  Inc _ 

Cornell  Aeronautical  Laboratory,  Inc _ 

Bell  Telephone  Laboratories,  Inc _ 

Thiokol  Chemical  Co.  Redstone  Division _ 

Boeing  Co.  Aerospace  Division _ 

Martin-Marietta  Corp.  Aerospace  Division _ 

Lockheed  Missiles  &  Space  Co _ 

Land- Air  Inc.  (WSMR-Holloman) _ 

Bendix  Corp.  Radio  Division  at  PMR _ 

Pan  American  World  Airways  Guided  Missiles  Range  Division _ 

Rocketdyne _ 

Jet  Propulsion  Laboratory _ 

Brookhaven  National  Laboratory _ 

Oak  Ridge  National  Laboratory _ 

Los  Alamos  Scientific  Laboratory _ 

Sandia  Corp _ 

Bettis  Atomic  Power  Laboratory _ 

Phillips  Petroleum  Co.  Atomic  Energy  Division  (Idaho  test  station) 

Reynolds  Electrical  &  Engineering  Co.  Inc.  (Nevada  test  site) _ 

ARO  Inc.  (Tullahoma  test  facility) _ 

National  Radio  Astronomy  Observatory _ 


Total  staff 

Scientists  and 
engineers  2 

1,805 

666 

173 

98 

620 

268 

254 

102 

2,002 

787 

1.476 

424 

357 

146 

1,036 

464 

2,663 

516 

418 

96 

3,827 

1, 839 

70 

45 

3,053 

8S6 

1,  727 

843 

4,569 

1,749 

1,027 

400 

12,  794 

4,  543 

1,679 

369 

42, 180 

5, 695 

13, 394 

2, 309 

26, 183 

4, 892 

550 

161 

207 

20 

5,730 

601 

12, 197 

1,719 

2,867 

963 

2, 402 

672 

4,193 

1,549 

3,  389 

1,300 

7,888 

2,  068 

3,  598 

1, 149 

1,747 

517 

2,906 

45 

2,  851 

610 

103 

24 

1  Exclusive  of  colleges  and  universities  (“on  campus  contracts”). 

2  Includes  those  individuals  classified  by  respondents  as  “executives.1 
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Table  4. — Staff  reported ,  by  Government-operated  laboratory ,  test  station ,  or  range 


Organization 

Total  staff 

Scientists  and 
engineers  1 

Civilian 

Military 

Civilian 

Military 

Ordnance  Materials  Research  Office  _  .  _ _ 

80 

1 

52 

1 

Army  chemical  R.  &  D.  laboratories...  _ 

1, 106 

377 

389  i 

208 

Army  Rocket  and  Guided  Missile  Agency  research 
laboratories-  ..  _  __  _ 

480 

41 

1 

257 

0 

Armv  Signal  R.  &  D.  laboratory,  Fort  Monmouth 

2,920 

501  1 

1, 130 

181 

White  Sands  Missile  Range  ._  . 

4,874 

3,271  | 

1.009 

125 

Diamond  ordnance  fuse  laboratories  -  ...  _ 

1,369 

5  j 

487 

0 

Walter  Reed  Army  Institute  of  Research 

455 

326 

192  ! 

182 

Naval  Research  Laboratory—  . 

3.214 

84 

1,023 

17 

Naval  ordnance  laboratories: 

White  Oak-  _  ..  _  -  -  __  _ 

3,  084 

49 

! 

959 

14 

Corona  ...  —  ... 

999 

3 

406 

3 

Naval  ordnance  test  station..  ..  _ 

4.648 

1,018 

1,228 

29 

Pacific  Missile  Range. . 

3. 152 

2.412 

398 

53 

Aeronautical  Systems  Division,  Aeronautical  Systems 
Command..  .  .. 

7,879 

1,664 

2,658 

856 

Air  Force  Cambridge  research  laboratories _ ... 

848 

200 

426 

93 

Rome  Air  Development  Center.. 

1,214 

351 

481 

137 

Air  Force  flight  Test  Center,  Edwards  AFB..  .. 

2, 129 

2,528 

104 

104 

Air  Force,  Office  of  Aerospace  Systems.  _ 

2, 196 

1.403 

212 

1, 302 

Langlev  Research  Center -  .  _ 

3, 416 

0 

1,249 

0 

Goddard  Space  Flight  Center—  _  _ 

1,  725 

0 

624 

0 

Ames  Research  Center. 

1,  512 

0 

516 

0 

Weather  Bureau.. .  .  ...  _  _ _  . 

511 

0 

275 

0 

National  Bureau  of  Standards  - 

3, 396 

0 

1, 516 

0 

National  Aviation  Facilities  Experimental  Center _ 

1, 188 

0 

348 

0 

U.S.  Vegetable  Breeding  Laboratory. 

19 

0 

5 

0 

U.S.  Salinitv  Laboratory _  . 

43 

0 

19 

0 

Fresno  Horticultural  Field  Station.  .  ______ 

10 

0 

6 

0 

Regional  Poultry  Research  Laboratory.  _  ... 

35 

0 

11 

0 

Northern  Utilization  R.  &  D.  Division.  .  _ 

384 

0 

201 

0 

Forest  Products  Laboratorv _  ._  _ 

427 

0 

156 

0 

National  Institutes  of  Health _  .  ...  .. 

8,  660 

0 

1, 916 

0 

Robert  A.  Taft  Sanitary  Engineering  Center _ 

864 

0 

322 

0 

Includes  those  individuals  classified  by  respondents  as  “executives.” 


ANNEX  3 

Special  Analysis  G 

FEDERAL  RESEARCH  AND  DEVELOPMENT  PROGRAMS 

This  analysis  summarizes  Federal  expenditures  in  the  fiscal  years 
1961,  1962,  and  1963  for  the  conduct  of  research  and  development 
and  for  the  construction,  improvement,  and  equipping  of  research 
and  development  facilities.1 


Research  and  Development 

Estimated  Budget  Expenditures  in  1963 


Department  cf  Agriculture 


SI  _ 

Notionoi  Science  Foundation 

I  Other  Agencies 


Net  budget  expenditures  for  research  and  development  in  1963  are 
estimated  to  total  $12,365  million,  an  increase  of  $2,121  million  over 
1962  and  $3,074  million  over  1961. 

1  The  term  “Conduct  of  research  and  development”  Includes  activities  in  which  the  primary  aim  is  either 
to  develop  new  knowledge  or  to  apply  existing  knowledge  to  new  uses.  These  activities  may  be  carried  out 
in  Government  installations  or  in  the  facilities  of  private,  State,  or  local  organizations  using  Federal  funds. 
Generally  excluded  from  this  definition  are  expenditures  for  routine  testing,  experimental  production,  infor¬ 
mation  activities,  and  training  programs.  This  analysis  also  omits  expenditures  for  research  performed 
independently  by  contractors  within  overhead  arrangements  on  some  procurement  contracts  funded  in 
Department  of  Defense  procurement  accounts  and  for  the  collection  of  general-purpose  statistics  by  the 
Census  Bureau  and  other  agencies. 

Expenditures  for  “Research  and  development  facilities”  include  amounts  for  physical  facilities  such  as 
land,  buildings,  and  major  equipment,  regardless  of  whether  the  facility  is  to  be  used  or  owned  by  the  Fed¬ 
eral  Government  or  by  a  private,  State,  or  local  organization. 
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Table  G-l. — Total  Federal  research  and  development  expenditures 
[In  millions  of  dollars] 


Purpose 

1961  actual 

1962  estimate 

1963  estimate 

Conduct  of  research  and  development _ _ 

8,  754. 0 

9, 618. 0 
625.9 

11, 475. 9 
889.4 

Research  and  development  facilities _ _ 

536.8 

Total _ 

9, 290. 8 

10, 243. 9 

12, 365. 3 

Note. — Totals  in  text  tables  may  not  add  due  to  rounding. 


Through  its  programs  the  Federal  Government  now  supports  over 
two-thirds  of  the  research  and  development  of  the  Nation.  Of  the 
total  Federal  expenditures  for  this  purpose  about  two-thirds  are  made 
through  contracts  with  private  industry;  over  10%  through  grants 
and  contracts  with  universities  and  other  nonprofit  institutions;  and 
the  remainder  by  Government  scientists  in  Federal  facilities. 

Table  G-2. — Federal  expenditures  for  research  and  development  divided  between 
national  defense  and  other  programs ,  fiscal  years  1953-63 


[In  millions  of  dollars] 


Fiscal  year 

National 

Defense 

Other 

Total 

1953... _ _ 

2, 832 

269 

3, 101 

1954 _ _ 

2,868 

280 

3, 148 

1955 _ 

2, 979 
3, 104 
4,  027 

289 

3,268 

1956 . . 

332 

3,435 
4, 460 

1957 _ 

433 

1958— _ _ _ _ 

4,  463 

523 

4,985 

1959 _ 

5, 048 

744 

5,  792 

1960 _ 

6,  639 

7,  719 

1, 103 

7,742 

1961 _ 

1.572 

9,  291 

1962 _ _ 

7,  820 

2,  424 

10,  244 

1963 _ _  .  . 

8,  572 

3,  793 

12, 365 

Note— Amounts  included  in  this  table  under  “National  Defense”  for  the  Department  of  Defense  have 
been  compiled  from  the  best  available  summary  data  to  provide  maximum  possible  comparability  for  the 
years  shown. 


Within  the  totals  for  research  and  development,  expenditures  for 
basic  research  will  increase  to  about  $1.6  billion  in  1963  as  compared 
with  well  over  $1  billion  in  1962.  A  major  portion  of  the  increase  in 
1963  is  attributable  to  the  National  Aeronautics  and  Space  Admin¬ 
istration. 

Included  in  this  analysis,  but  not  separately  identified,  are  the  funds 
of  a  number  of  agencies  in  certain  scientific  fields  of  broad  national 
interest.  These  include  space  programs,  medical  and  related  re¬ 
search,  and  several  fields  which  have  been  given  special  attention 
by  the  Federal  Council  for  Science  and  Technolog}'  and  its  com¬ 
mittees,  including  oceanography,  atmospheric  sciences,  high  and  low 
energy  physics,  and  materials  and  water  research. 

Space  programs. — Expenditures  for  space  research  and  development 
will  amount  to  about  $3.7  billion  in  1963  as  compared  with  about 
$2.3  billion  in  1962  and  $1.5  billion  in  1961.  A  better  index  of  the 
growth  of  Federal  activities  in  this  field  is  shown  by  the  new  obliga- 
tional  authority  for  all  space  activities  summarized  in  table  G-3. 

The  amounts  shown  for  the  National  Aeronautics  and  Space  Ad¬ 
ministration  cover  all  activities  of  that  agency  except  those  specifi¬ 
cally  identified  with  aircraft  or  missile  technology.  The  estimates 
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for  the  Department  of  Defense  include  all  the  principal  amounts 
identifiable  with  the  Department’s  space  programs  but  exclude 
certain  amounts  which  cannot  feasibly  be  separated  from  other  mili¬ 
tary  expenses,  such  as  the  development  of  missiles  which  are  also 
used  in  the  space  programs,  military  personnel  costs,  and  various 
other  operating  costs.  For  the  Atomic  Energy  Commission,  the 
table  includes  the  amounts  associated  with  the  development  of  nuclear 
rocket  propulsion  and  nuclear  power  sources  for  space  applications. 
The  Weather  Bureau  amounts  are  primarily  those  related  to  the  estab¬ 
lishment  of  an  operational  meteorological  satellite  system,  which, 
therefore,  are  not  included  in  the  totals  for  research  and  development 
in  this  special  analysis.  The  amounts  for  the  National  Science  Foun¬ 
dation  are  for  a  space  telescope  project. 

Table  G-3. — New  obligational  authority  for  Federal  space  programs 


[In  millions  of  dollars] 


Agency 

1961  actual 

1962  estimate 

1963  estimate 

National  Aeronautics  and  Space  Administration _ 

Department  of  Defense _ _ _ 

Atomic  Energv  Commission _ 

926.2 
793.8  | 
63.2  i 

1,786.3  I 
1,147.2 

120.1  i 

50.2 

1.6 

3, 732.  9 
1, 517.  7 
192.9 
47.2 
L  7 

Department  of  Commerce-  Weather  Bureau 

National  Science  Foundation _ _ 

Total _ _ _ _ 

.6 

1,783.8 

3,105.4 

5, 492. 4 

- Medical  Research. — The  Federal  Government  now  supports  over 
three-fifths  of  the  medical  and  health-related  research  of  the  Nation. 
Total  obligations  of  Federal  agencies  for  the  conduct  of  such  research 
and  for  research  facilities  are  estimated  at  $1,024  million  in  1963  as 
compared  with  $857  million  in  1962  and  $623  million  in  1961. 

The  rapid  growth  in  the  Federal  support  of  medical  and  health- 
related  research  reflects  chiefly  the  increases  in  the  Department  of 
Health,  Education,  and  Welfare,  particularly  for  intramural  and 
research  grants  programs  of  the  National  Institutes  of  Health,  which 
presently  account  for  about  two-thirds  of  the  Federal  support  of 
medical  research  and  roughly  two-fifths  of  national  expenditures  in 
this  field. 

The  major  field  of  interest  to  the  Atomic  Energv  Commission 
is  research  on  the  effects  of  radiation  on  human  beings.  Medical 
research  in  the  Department  of  Defense  emphasizes  preventive  medicine 
and  medical  problems  of  military  operations.  The  Veterans  Adminis¬ 
tration  undertakes  clinical  research  related  to  the  special  problems  of 
patient  care  in  its  hospitals.  A  portion  of  the  rapidly  growing  research 
programs  of  the  National  Aeronautics  and  Space  Administration  is 
directly  related  to  health,  particularly  the  effects  of  space  flight  on 
humans.  Besearch  programs  of  the  Department  of  Agriculture 
include  such  fields  as  nutrition  and  veterinary  medicine.  The 
National  Science  Foundation  supports  basic  research  in  the  life  sci¬ 
ences,  a  portion  of  which  is  of  direct  significance  to  health. 
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Table  G-4. — Obligations  of  Federal  agencies  for  medical  and  health  related  research 


[In  millions  of  dollars] 


Agency 

1961 

1962 

1963 

Budgeted 
as  medi¬ 
cal  and 
health 
related 

Directly 
related  1 

Budgeted 
as  medi¬ 
cal  and 
health 
related 

Directly 
related  1 

Budgeted 
as  medi¬ 
cal  and 
health 
related 

Directly 
related  i 

Department  of  Health,  Education,  and 

Welfare: 

Public  Health  Service _  ._  _ 

434 

613 

735 

National  Institutes  of  Health _ _ 

(410) 

(562) 

(679) 

Other _  .  .  _ _ 

13 

20 

21 

Total,  Department  of  Health,  Edu¬ 

cation.  and  Welfare _ _ 

447 

633 

756 

Department  of  Defense. ..  _ 

22 

28 

32 

31 

43 

41 

Atomic  Energv  Commission  .  .  . 

7 

54 

8 

61 

8 

71 

National  Aeronautics  and  Space  Admin¬ 

istration . .  ....  .  _  _ 

5 

22 

29 

Veterans’  Administration _ 

24 

32 

32 

Department  of  Agriculture _ 

19 

23 

22 

National  Science  Foundation _ _ 

14 

14 

17 

Other  _ _ _ 

3 

1 

4 

1 

Total,  medical  and  health  related 

research.  _  .. 

503 

120 

706 

151 

843 

181 

Total,  conduct  of  research _ 

(459) 

(111) 

(650) 

(1401 

(750) 

(169) 

Total,  research  facilities _ 

(U) 

(9) 

(56) 

02) 

(93) 

(ID 

1  Includes  obligations  for  research  with  other  than  medical  or  health  objectives  but  related  to  health  in 
terms  of  substance  or  probable  applications. 


Oceanography. — The  national  oceanographic  program  of  the  Federal 
Government  for  1963  will  total  $123.6  million  in  obligations. 

Table  G-5. — Obligations  of  Federal  agencies  for  oceanographic  research  and  surveys 

[In  millions  of  dollars] 


Agency 

1961  actual 

1962  estimate 

1963  estimate 

Departments  of— 

Commerce-.  .  .  _ _  .  _ _ _ _ 

11.4 

23.0 

23.9 

Defense..  ..  ..  _ _ _ _ _ 

31.6 

42.1 

57.3 

Health,  Education,  and  Welfare _ 

.  7 

1.3 

1.6 

Interior  ...  .  .  _ _ 

8.7 

14.2 

14.9 

Atomic  Energy  Commission _  .  _ _ 

1.7 

3.6 

5.4 

National  Science  Foundation _ 

7.9 

16.7 

20.1 

Other ..  .. 

.  1 

.  1 

.4 

Total...  _  _  .  _ 

62.1 

101.0 

123.6 

An  estimated  $53.1  million  for  research  and  instrumentation  will 
provide  for  studies  by  the  Navy  particularly  of  the  physical  and 
chemical  properties  of  the  sea;  grants  of  the  National  Science  Foun¬ 
dation  for  oceanography  including  marine  biology;  the  work  of  the 
AEC  related  principally  to  radiation  and  atomic  wastes ;  and  research 
by  Department  of  the  Interior  on  commercial  fish  resources.  Survey 
programs,  principally  those  of  the  Departments  of  Commerce  and 
Navy  to  map  and  provide  basic  statistics  on  depths,  currents,  tem¬ 
peratures  and  related  data,  will  total  $17.1  million.  Funds  for  the 
construction  of  ships  and  facilities  will  total  $49.1  million.  Also  in¬ 
cluded  is  $3.7  million  for  the  International  Indian  Ocean  Expedition 
and  $0.6  million  for  the  National  Oceanographic  Data  Center. 
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Atmospheric  sciences. — The  atmospheric  sciences  are  undergoing 
rapid  development  as  an  increasing  array  of  new  techniques  become 
available  to  obtain  and  process  data  bearing  on  atmospheric  prop¬ 
erties  and  dynamics.  The  Federal  Government’s  program  in  this 
field  is  estimated  to  grow  to  over  $200  million  in  1963,  roughly  double 
the  past  year’s  effort.  Almost  one-half  of  the  increase  in  1963  is 
being  directed  to  the  meteorological  and  scientific  satellite  programs  of 
the  National  Aeronautics  and  Space  Administration.  Other  increases 
have  been  required  by  the  rigorous  needs  of  new  defense  programs, 
detection  and  prediction  of  radioactive  fallout,  air  pollution,  and  avia¬ 
tion  and  air-traffic  control  as  well  as  the  desire  to  advance  the  science 
generally  through  basic  research  grants  and  facilities.  A  notable  step 
to  be  taken  in  1963  will  be  the  financing  by  the  National  Science 
Foundation  of  a  major  construction  and  operating  program  for  the 
National  Center  for  Atmospheric  Research. 

High  and  low  energy  physics. — High  energy  physics  is  concerned 
with  the  study  of  elementary  particles  at  the  subatomic  level  and 
related  nuclear  forces.  It  is  characterized  by  high  costs  for  high 
energy  particle  accelerators  and  related  equipment.  In  1963,  total 
Federal  expenditures  for  high  energy  physics  research  and  construc¬ 
tion  are  estimated  to  be  $138  million — of  which  the  Atomic  Energy 
Commission’s  share  is  $126  million — as  compared  with  a  total  of  $109 
million  in  1962  and  $86  million  in  1961.  The  balance  is  chiefly  ac¬ 
counted  for  by  the  Department  of  Defense  and  the  National  Science 
Foundation. 

Low  energy  physics  is  concerned  with  the  structure  and  properties 
of  the  nucleus  of  the  atom  and  the  character  of  related  nuclear  proc¬ 
esses.  The  research  is  conducted  primarily  with  particles  produced 
from  relatively  small  accelerators  and  research  reactors.  Total  Fed¬ 
eral  expenditures  for  low  energy  physics  in  1963  are  estimated  at  $61 
million — of  which  Atomic  Energy  Commission  will  provide  $40  million 
and  the  National  Science  Foundation  $14  million — as  compared  with 
a  total  of  $52  million  in  1962  and  $39  million  in  1961.  The  balance 
is  chiefly  accounted  for  by  the  Departments  of  Defense  and  Commerce. 

Materials  research. — Attention  has  been  given  over  the  past  2  years 
to  strengthening  materials  research  with  emphasis  on  basic  research 
and  related  graduate  education.  While  no  overall  figures  are  available, 
basic  materials  research  is  being  given  increased  support  particularly 
through  Federal  financing  of  interdisciplinary  materials  research  lab¬ 
oratories  on  a  number  of  major  campuses. 

Water  research. — A  long  range  study  of  future  needs  for  research  in 
natural  resources  has  been  initiated  by  this  administration.  Particular 
attention  has  been  given  in  recent  months  to  Federal  programs  in 
water  research.  While  no  precise  estimates  are  available,  this  budget 
provides  for  a  significant  strengthening  of  several  agency  programs  in 
water  research  particularly  in  the  Department  of  the  Interior. 

In  the  following  paragraphs  are  described  the  programs  of  the  Fed¬ 
eral  agencies  with  the  largest  expenditures  for  research  and  develop¬ 
ment.  The  expenditures  for  these  and  other  agencies  are  listed 
separately  in  the  table  at  the  end  of  this  text. 

DEPARTMENT  OF  DEFENSE - MILITARY  FUNCTIONS 

The  research,  development,  test,  and  evaluation  programs  of  the 
Department  of  Defense  include  basic  research  in  the  sciences,  applied 
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research,  and  technical  developments;  development  of  new  weapons 
and  equipment;  fabrication  and  procurement  of  items  under  develop¬ 
ment  for  test  and  evaluation;  and  construction,  operation,  and  main¬ 
tenance  of  laboratories  and  test  facilities. 

Table  G-6. — Expenditures  of  the  Department  of  Defense — Military  functions  for 

research  and  development 


[In  millions  of  dollars] 


Function,  purpose,  and  budget  title 

1961 

actual 

1962 

estimate 

1963 

estimate 

Conduct  of  research  and  development: 

Research,  development,  test,  and  evaluation . . 

Procurement _ _ 

6, 130. 5 
130.3 
205.1 

6, 039. 2 
141.7 
206.1 
10.0 

6,650.1 

134.9 

206.6 

17.0 

Military  personnel _  _ 

Civil  Dpfpnsp 

Total,  expenditures  for  the  conduct  of  research  and  de- 

vp.lnpmp.nt 

6, 465.  9 
115.9 

6,397.0 

82.3 

7, 008. 6 
139.7 

Research  and  development  facilities _ 

Total,  expenditures  for  research  and  development . — 

6,  581. 8 

6, 479. 3 

7, 148. 3 

The  present  high  levels  of  effort  in  basic  research  and  applied  re¬ 
search  will  be  augmented  in  1963  in  certain  areas  to  exploit  new  pos¬ 
sibilities  that  are  emerging  and  to  place  further  emphasis  in  areas  of 
fundamental  importance  to  military  applications.  The  planned 
expenditures  will  also  carry  forward  the  development  of  a  wide  variety 
of  major  weapon  systems  and  other  specific  developments  for  which 
the  annual  requirements  fluctuate  depending  on  the  status  of  develop¬ 
ment,  the  phasing  of  the  effort,  and  the  quantities  and  cost  of  the 
test  articles  required. 

Estimates  of  expenditures  for  research  and  development  facilities 
of  the  Department  of  Defense  shown  in  table  G-6  include  the  amounts 
in  the  military  construction  programs  for  technical  facilities  having 
as  their  primary  mission,  research,  development,  or  testing  functions. 
The  expenditure  pattern  indicated  for  the  3  years  results  from  heavy 
expenditures  for  the  Nike-Zeus  test  facilities  in  1961  and  the  substan¬ 
tial  expenditures  for  the  large  radar  telescope  at  Sugar  Grove,  W.  Va., 
which  are  estimated  to  occur  in  1963. 

The  composition  of  and  trends  in  the  programs  of  the  Department 
are  shown  in  terms  of  obligations  by  major  fields  of  effort  in  table  G-7. 

Missile  development,  including  an  emphasis  in  the  field  of  defense 
against  ballistic  missiles  under  the  Army’s  Nike-Zeus  anti-missile 
project,  continues  in  1963  to  represent  the  largest  area  of  activity. 
The  decrease  within  this  field  is  caused  primarily  by  the  trend  in 
major  intercontinental  ballistic  missile  programs  for  which  1961  was 
the  year  in  which  the  highest  obligations  were  required.  In  the  stra¬ 
tegic  area,  the  Navy’s  Polaris  system  is  continued  at  a  high  level  as 
are  the  Air  Force  Minuteman  and  Skybolt  programs.  The  initiation 
of  development  effort  for  a  mobile  midrange  ballistic  missile  is  in¬ 
cluded  in  the  1963  program.  The  decrease  in  the  missile  field  is 
approximately  offset  by  the  increases  estimated  for  military  astro¬ 
nautics  and  related  equipment.  The  1963  estimates  provide  for  the 
initiation  of  a  new  multipurpose  space  booster  vehicle  for  the  national 
space  program.  Provision  is  also  made  for  programs  for  the  develop¬ 
ment  of  satellite  systems  in  support  of  military  requirements,  together 
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with  essential  supporting  research  and  development  on  subsystems 
and  components.  Requirements  in  the  field  of  aircraft  development 
remain  comparatively  high  due  to  the  new  multipurpose  tactical 
fighter-bomber  aircraft  and  the  B-70  prototype  aircraft  in  Air  Force, 
the  new  jet  cargo  aircraft  for  the  Military  Air  Transport  Service, 
the  triservice  vertical  takeoff  and  landing  aircraft,  and  mobility  and 
surveillance  aircraft  types  for  the  Army. 

Table  G-7. — Obligations  of  the  Department  of  Defense — Military  functions  for 

research  and  development 


[In  millions  of  dollars] 


Purpose,  budget  title  and  program 

1961  actual 

1962  estimate 

1963  estimate 

Conduct  of  research  and  development: 

Research,  development,  test,  and  evaluation: 

Military  sciences  _ _  -  _  - _ _ 

620.5 
680.3 

3,194.8 

608.6 
212.9 
168.1 
443.0 
236.8 

785. 5 

630.3 
2,640.0 
1, 058. 5 

211.3 
191.1 
532.7 
239.9 

99.5 

964.4 

690.9 
2, 386. 0 
1. 327. 4 

234.4 

221.9 

801.5 
268.4 
150.0 

Aircraft  and  related  equipment -  - 

Missiles  and  related  equipment.  .  .  _ 

Military  astronautics  and  related  equipment  .. 

Ships  and  small  craft  and  related  equipment  .  . 

Ordnance,  combat  vehicles,  and  related  equipment _ 

Other  equipment...  .  .... 

Programwide  management  and  support  _ _  _ 

Emergency  fund  . 

Total,  direct  obligations,  research,  development, 
test,  and  evaluation _ 

Procurement: 

Aircraft _ _ _  ..  _ _ 

6, 165. 0 

6, 388. 8 

7,044.9 

112.7 

13.4 

40.1 

3.7 

71.2 

12.8 

31.0 

8.2 

Missiles  .  _  _  .  .  _ _  _  .. 

Ships _  _  .  _  _  _ 

78.6 

Other 

Total,  direct  obligations,  procurement _ 

Militarv  personnel  . 

169.9 

205.1 

115.0 
206.1 
15. 5 

86.8 

206.6 

17.0 

Civil  defense _  _ _ 

Total,  direct  obligations  for  the  conduct  of  research  and 
development  —  _  .  _  _ _ _ _ 

6, 540.0 
113.1 

6, 725.  0 
93.0 

7, 355.  3 
106.0 

Rpsparnh  and  dpvplnpmpnt  faoilitips 

Total,  direct  obligations  for  research  and  development.. 

6,  653. 1 

6,818.4 

7,461.3 

NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 

All  of  the  activities  of  the  National  Aeronautics  and  Space  Admin¬ 
istration  are  classified  as  research  and  development  for  purposes  of 
this  special  analysis.  The  NASA  is  responsible  for  the  development, 
test,  and  operation  of  space  vehicles  for  manned  and  unmanned 
exploration  of  space  and  other  non-military  applications,  and  for 
conducting  the  broad  programs  of  supporting  research  and  develop¬ 
ment  required  for  these  purposes.  In  addition  NASA  is  responsible 
for  conducting  research  to  advance  aircraft  and  missile  technology  in 
support  of  both  military  and  civil  interests. 
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Table  G-8. — Expenditures  of  the  National  Aeronautics  and  Space  Administration 
for  research  and  development 
[In  millions  of  dollars] 


Function  and  purpose 

1 

Conduct  of  research  and 
development 

Research  and  development 
facilities 

1961 

actual 

1962 

estimate 

1963 

estimate 

1961  ! 

actual 

1962 

estimate 

1963 

estimate 

Manned  space  flight . . . . . 

231.7 

437.  7 

997.0 

5. 6  ; 

33.5 

165.3 

Space  applications _ 

14.9 

77.8 

135.0 

1.3 

4.0 

2.8 

Unmanned  investigations  in  space _ 

208.4 

312.1 

462. 1 

7.  7  i 

21.4  ; 

33.0 

Space  technology - 

122.8 

207.5 

342.5 

ia4  | 

27.  7  1 

49.5 

Aircraft  and  missile  technology _ 

35.8 

40.1 

50.1 

14.5  ! 

17.7 

5.  7 

Supporting  operations _ _ _ 

32.5 

71.0 

128.5 

49.7  ; 

49.  5 

28.5 

Total,  National  Aeronautics  and 

Space  Administration _ 

646.1 

1, 146. 2 

2, 115. 2 

98.2  : 

153.8 

284.8 

Expenditures  for  manned  space  flight  support  programs  which 
will  lead  to  manned  lunar  landing  and  return  within  this  decade. 
Expanded  effort  will  be  devoted  to  the  two  methods  now  under 
consideration  to  achieve  this  goal — direct  ascent  from  the  earth  to 
the  moon  and  the  use  of  the  rendezvous  technique  to  bring  large 
spacecraft  components  together  in  earth  orbit,  after  which  the  com¬ 
bined  spacecraft  would  continue  to  the  moon.  Propulsion  develop¬ 
ment,  spacecraft  development,  ground  testing  and  launching  required 
to  carry  out  the  Saturn,  Advanced  Saturn,  Apollo,  and  Nova  programs 
are  also  provided  for.  The  space  application  program  includes  funds 
for  research  and  development  on  the  Tiros  and  Nimbus  meteorological 
satellites  and  the  Rebound,  Relay,  and  Syncom  communication  satel¬ 
lites.  Major  emphasis  in  the  unmanned  investigations  in  space  will  be 
devoted  to  earth  orbiting  geophysical,  astronomical,  and  solar  observa¬ 
tories;  lunar  exploration  with  the  Ranger  and  Surveyor  programs; 
and  planetary  exploration  with  the  Mariner  series.  Funds  for  space 
technology  provide  for  a  variety  of  technological  advancements  includ¬ 
ing  development  of  advanced  propulsion  systems  and  electric  power 
techniques  and  systems  for  future  space  vehicles.  Aircraft  and  missile 
technology  includes  activities  for  basic  and  applied  research  on 
problems  related  to  design,  development,  construction,  and  operation 
of  aircraft  and  missiles.  It  includes  research  on  new  types  of  mili¬ 
tary  and  commercial  aircraft,  as  well  as  on  techniques  of  aerodynamic 
flight  which  may  prove  applicable  to  space  travel.  Supporting 
operations  include  the  development  and  operation  of  the  worldwide 
tracking  and  data  acquisition  networks  required  for  the  civilian  space 
programs. 

ATOMIC  ENERGY  COMMISSION 

The  research  and  development  program  of  the  Atomic  Energy 
Commission,  including  supporting  construction,  constitutes  nearly 
half  of  the  Commission’s  total  annual  expenditures.  Basic  research 
is  conducted  in  the  physical  and  life  sciences  to  secure  a  better  under¬ 
standing  of  nuclear  processes  and  of  the  effects  of  nuclear  radiation 
on  living  organisms.  The  Commission’s  applied  research  and  devel¬ 
opment  program  includes  efforts  to  improve  the  processes  used  in 
the  production  of  special  nuclear  materials,  to  develop  improved  types 
of  nuclear  weapons,  and  to  find  ways  of  obtaining  useful  power  from 
nuclear  reactions. 
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While  a  large  portion  of  the  development  effort  is  aimed  at  military 
uses  of  atomic  energy,  an  increasing  portion  is  devoted  to  civilian 
applications.  However,  much  of  the  information  from  military 
programs  is  applicable  to  peaceful  uses.  The  research  and  develop¬ 
ment  programs  are  carried  on  in  the  Commission’s  contractor-operated 
laboratories,  in  universities  and  other  private  research  institutions, 
and  by  industrial  contractors.  In  support  of  the  actual  conduct  of 
research  and  development  the  Commission  provides  necessary  facili¬ 
ties,  including  laboratories,  particle  accelerators,  research  and  test 
reactors,  and  other  test  facilities. 

Table  G-9. — Expenditures  of  the  Atomic  Energy  Commission  for  research  and 

development 


[In  millions  of  dollars] 


Function  and  program 

Conduct  of  research  and 
development 

Research  and  development 
facilities 

1961 

actual 

1962  esti¬ 
mate 

1963  esti¬ 
mate 

1961 

actual  ] 

1962  esti¬ 
mate 

1963  esti¬ 
mate 

Special  nuclear  materials  and  weapons 
Reactor  development  _  __  1 

Phvsical  research  - 1 

Biology  and  medicine  .  _ 

240.0 

399.9 

142.2 

50.2 

10.7 

412.2 

408.3 
156.9 

58. 5 

13.5 

393.5 

463.2 

182.7 

67.4 

14.9 

13.9  | 
125.8  | 
47.2 
3.4  J 
1.3 

69.5 

16.7 

87. 6 

61.7 
5.2 
1.4 

101.0 

17.0 

97. 5 

65. 5 
3.  5 

.  5 

102.0 

Other  research  and  development 

Major  operating  equipment  not  included 
above  _ _ _  _  _  _  _  _ 

Total,  Atomic  Energy  Commission.. 

S43.0 

1,049.4 

1,121.6 

261.1 

273.6 

286.1 

The  principal  increases  in  1963  occur  in  the  reactor  development 
and  physical  research  programs. 

The  reactor  development  program  comprises  primarily  efforts  to 
develop  reactors  for  the  economic  generation  of  electric  power,  for 
propulsion  of  submarines  and  naval  ships,  for  propulsion  of  rockets 
(Project  Rover),  and  for  auxiliary  long-lived  power  sources  for  satel¬ 
lites  and  space  vehicles  (Project  SNAP).  The  space  applications 
(Projects  Rover  and  SNAP)  will  be  expanded  substantially  in  1963. 

The  physical  research  program,  which  also  increases  in  1963,  com¬ 
prises  research  in  high  and  low  energy  physics  and  in  those  aspects  of 
chemistry,  metallurgy,  and  mathematics  of  particular  importance  to 
nuclear  science  and  technology.  Included  also  is  a  continuing  pro¬ 
gram  to  achieve  a  controlled  thermonuclear  reaction. 

The  “other  research  and  development”  item  includes  the  isotopes 
development  program,  which  is  directed  toward  utilization  of  radio¬ 
isotopes  and  radiation  for  a  variety  of  useful  purposes,  and  Project 
Plowshare,  a  program  to  develop  peaceful  uses  of  nuclear  explosives. 

DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 

The  expenditures  in  the  Department  of  Health,  Education,  and 
Welfare  for  research  will  total  an  estimated  $679.9  million  in  1963, 
as  compared  with  $558.2  million  in  1962,  and  $383.6  million  in  1961 

The  principal  research  effort  of  the  Department  is  the  support  of 
medical  research  by  the  Public  Health  Service,  particularly  the 
National  Institutes  of  Health.  The  major  increases  in  National 
Institutes  of  Health  research  expenditures  in  1963  are  for  the  con- 
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tinuation  of  previously  approved  research  projects  and  for  the  support 
of  a  larger  number  of  clinical  research  centers.  Elsewhere  in  the 
Public  Health  Service,  research  programs  in  community  and  environ¬ 
mental  health  will  increase. 

The  research  programs  of  the  Office  of  Vocational  Rehabilitation, 
the  Food  and  Drug  Administration,  and  the  Office  of  Education  will 
also  be  strengthened  in  1963. 

DEPARTMENT  OF  AGRICULTURE 

The  expenditures  of  the  Department  of  Agriculture  for  research 
and  development  are  estimated  at  $170.7  million  in  1963  as  compared 
with  $157.6  million  in  1962  and  $141.8  million  in  1961. 

The  largest  program  of  the  Department  is  that  of  the  Agricultural 
Research  Service  which  conducts  research  on  the  production  of  ani¬ 
mals  and  crops,  soil  and  water  conservation,  the  utilization  of  farm 
products,  agricultural  engineering,  human  nutrition,  and  consumer 
use  of  agricultural  products.  Similar  research  is  supported  in  the 
experiment  stations  of  the  land  grant  universities  through  grants  of 
the  Cooperative  State  Experiment  Station  Service. 

Other  research  programs  are  undertaken  in  the  Department  by  the 
Forest  Service,  the  Economic  Research  Service,  the  Agricultural 
Marketing  Service,  the  Foreign  Agricultural  Service,  the  Farmer 
Cooperative  Service,  and  the  National  Agricultural  Library. 

The  expenditures  of  the  Department  in  1963  include  additional 
funds  to  initiate  a  program  of  project  grants  to  imiversities  and  other 
nonprofit  institutions  for  basic  research  and  to  complete  staffing  of 
the  Department’s  new  laboratories. 

NATIONAL  SCIENCE  FOUNDATION 

The  total  expenditures  of  the  National  Science  Foundation  for 
research  and  research  facilities  are  estimated  at  $163.9  million  in  1963 
as  compared  with  $124.3  million  in  1962  and  $81.9  million  in  1961. 

The  1963  budget  will  provide  increased  support  for  basic  research 
project  grants,  the  Antarctic  research  program,  U.S.  participation  in 
the  International  Indian  Ocean  Expedition,  and  for  a  program  of 
research  in  the  geology  and  geophysics  of  the  deeper  layers  of  the 
earth.  Additional  funds  are  also  estimated  in  1963  for  radio  and 
optical  astronomy  observatories;  a  national  center  for  atmospheric 
research:  oceanographic  ships  and  shore  facilities;  specialized  biologi¬ 
cal  and  social  science  research  facilities ;  and  for  university  nuclear 
research  facilities,  computers,  and  atmospheric  research  facilities. 
Further,  the  Foundation  is  planning  to  increase  its  program  of  match¬ 
ing  grants  for  the  modernization  of  graduate  laboratories  at 
universities. 

DEPARTMENT  OF  THE  INTERIOR 

The  1963  expenditures  of  the  Department  for  research  and  develop¬ 
ment  are  estimated  at  $128.8  million,  compared  with  $107.3  million 
in  1962,  and  $92.9  million  in  1961.  These  expenditures  are  directed 
primarily  to  the  conservation  and  utilization  of  the  Nation’s  natural 
resources.  The  increases  in  1963  are  primarily  in  the  Geological 
Survey’s  programs  of  hydrology,  geology,  and  marine  geology;  the 
Bureau  of  Mines’  research  on  extractive  metallurgy;  the  coal  research 
of  the  Office  of  Coal  Research;  the  expanded  biological  research 
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activities  of  the  Fish  and  Wildlife  Service,  and  the  Office  of  Saline 
Water’s  program  of  research  to  reduce  the  cost  of  converting  salt 
water  to  fresh  water. 


DEPARTMENT  OF  COMMERCE 

In  1963  the  expenditures  of  the  Department  of  Commerce  for 
research  and  development  are  estimated  at  $90.8  million  as  compared 
with  $48.0  million  in  1962  and  $30.8  million  in  1961.  Of  the  increase 
of  $42.8  million  in  1963,  $30.7  million  is  for  the  construction  of  facili¬ 
ties  chiefly  to  complete  the  new  center  for  the  National  Bureau  of 
Standards  at  Gaithersburg,  Md. 

A  variety  of  research  programs  are  conducted  by  the  Department 
of  Commerce — some  in  support  of  the  missions  of  constituent  bureaus 
and  others  to  meet  general  needs  of  the  Nation’s  science  and  industry. 
In  the  latter  category  are  the  programs  of  the  National  Bureau  of 
Standards,  which  serves  not  only  as  the  national  laboratory  for 
standardization  and  development  of  measurement  techniques  but  also 
as  a  center  for  specialized  research  services  in  radio  propagation,  com¬ 
puter  techniques,  building  technology,  and  cryogenics  engineering. 

A  new  program  in  1963  is  the  research  and  technical  assistance 
activities  of  the  Area  Redevelopment  Administration. 

Table  G— 10. — Net  budget  expenditures  for  Federal  research  and  development  pro¬ 
grams ,  based  on  existing  and  proposed  legislation 


[In  miHions  of  dollars] 


Description 

Func¬ 

tional 

Conduct  of  research  and 
development 

Research  and  development 
facilities 

code 

1961 

actual 

1962 

estimate 

1963 

estimate 

1961 

actual. 

1962 

-  estimate 

1963 

estimate 

Executive  Office  of  the  President: 
Office  of  Emergency  Planning.. 

050 

2.0 

900 

1.2 

1.3 

0.2 

_ 

Total,  Executive  Office  of 
the  President _ 

3.3 

1.3 

.2 

-  - 

Funds  appropriated  to  the  Presi¬ 
dent: 

Expansion  of  Defense  Pro¬ 
duction:  General  Services 
Administration _ 

050 

.2 

(9 

6.9 

Foreign  assistance — econom¬ 
ic:  Agency  for  Interna¬ 
tional  Development 

150 

2.2 

17.8 

2.4 

4.0 

1.6 

Special  foreign  currency  pro¬ 
grams:  Translation  of  pub¬ 
lications  and  scientific  co¬ 
operation 

350 

1.1 

3.6 

Total,  funds  appropriated 
to  the  President.  .  . 

3.5 

10.5 

17.8 

2.4 

4.0 

1.6 

Department  of  Agriculture: 

Agricultural  Research  Serv¬ 
ice.  _ 

350 

73.9 

75.3 

81.1 

6.0 

5. 6 

6.2 

Cooperative  State  Experi¬ 
ment  Station  Service.. 

350 

32.7 

35.8 

38.2 

Economic  Research  Service.. 

350 

7.9 

10.5 

Agricultural  Marketing  Serv¬ 
ice _ _ _ ... 

350 

9.8 

7.2 

6. 1 

(9 

1.0 

.  1 

1.6 

Forest  Service 

400 

17.  5 

21.4 

23. 1 

3.0 

2.0 

Other. 

350 

.9 

1.3 

1.8 

Total,  Department  of  Agri¬ 
culture——  _ _  _ 

134.8 

148.9 

160.9 

7.0 

8.7 

9.8 

See  footnote  at  end  of  table,  p.  44. 


44 


CONTRACTING  FOR  RESEARCH  AND  DEVELOPMENT 


Table  G-10. — - Net  budget  expenditures  for  Federal  research  and  development  pro¬ 
grams,  based  on  existing  and  proposed  legislation — Continued 

[In  millions  of  dollars] 


Conduct  of  research  and  [  Research  and  development 

Func-  |  development  facilities 

Description  tional  | _ _! _ 


code 

1961 

actual 

1962 

estimate 

1963 

estimate 

1961  1962 

actual  estimate 

1963 

|  estimate 

Department  of  Commerce: 

Area  Redevelopment  Ad¬ 
ministration _  _  _  _  _ 

500 

500 

500 

500 

500 

_ 

050 

050 

400 

.9 
5.  5 

19.2 

8.2 

2.5 

1.8 

8.0 

25 A 
10.3 
3.0 

Maritime  Administration _ 

National  Bureau  of  Stand - 

ards„  ... _ _ 

Weather  Bureau _  _  _ 

Other..  _ _ ... _  _  . 

4.5 

16.6 

4.5 

1.8 

- - 

2.9  j  11.4 

.5  .2 

40.7 

1.6 

Total,  Department  of  Com¬ 
merce  _ 

Department  of  Defense: 

Military  functions _ _ 

Military  assistance. 

27.3 

36.4 

48.5 

3.4  11.6 

42.3 

6, 465.  9 
31.0 
2.4 

6, 397. 0 
17.9 
2.5 

!  7,  008.  6 
16.0 
2.7 

115.9 

82.3 

139.7 

Civil  functions _  __ 

Total,  Department  of  De¬ 
fense.  ... _  _ 

6, 499. 3 

6, 417.  4 

7, 027. 3 

115.9 

82.3 

139.7 

Department  of  Health,  Educa¬ 
tion,  and  Welfare: 

Food  and  Drug  Administra¬ 
tion  .  .  _ 

Office  of  Education _ ...  . 

650 

700 

650 

650 

650 

3.1 
11.1 

I  329'.  7- 

1.2 

3.  5 
11.2 

10.6 

494.5 

2.5 

4. 1 
20.6 

12.2 

583.4 

4.0 

0) 

0.3 

1.5 

Office  of  Vocational  Rehabili¬ 
tation  .  _ _ _ 

Public  Health  Service _ 

Social  Security  Administra¬ 
tion _ _ 

30.9 

35.6 

54.1 

Total,  Department  of 
Health,  Education, 
and  Welfare _ 

Department  of  the  Interior: 

Geological  Survey _ 

352.7 

522.3 

624.3 

30.9 

35.9 

55. 6 

400 

400 

650 

1  400  - 

400 
400 

42.2 
23.8 

.9 

19.2 
1.9 
1.4 

46.0 

24.8 

.9 

23.3 

1.4 

3.1 

54.0 
24.9 
1.5 
26.5 
6.3 
5. 0 

Bureau  of  Mines _ 

.  5 

1.0 

2.0 

Fish  and  Wildlife  Service _ 

Office  of  Saline  Water _ 

Other _ _ _ 

1.6 
1. 5 

1  ----- 

1.8 

5.0 

5.9 

2.7 

Total,  Department  of  the  ! 
Interior _ 

Department  of  Labor _ 

89.4 

99.5 

118.1 

3.5 

7.9 

10.6 

650  I 
500 
150  I 

2.4 

6.3 

3.7 
8.6 
.8  | 

4. 5 
10.7 
3.  7 

Post.  Office  Department  ! 

Department  of  State _ j 

:::::::::: 

Treasury  Department  : 

Bureau  of  Engraving  and 
Printing  _ 

1 

900 

500 

.3 

.3 

.8 

Coast  Guard _ 

Total,  Treasury  Depart¬ 
ment.  _ 

1.0 

843.0 

49.8 

0) 

646.1 

18.5 
.  2 

70. 5 
1.3 
3.0 

.  2 
l!  3 

1.0 
1,049.4 
57.  0  | 

.3 

1,146.2 
23.2 
.  2  ' 
84!  5  1 
L  6  j 
3.1  1 
.3  I 
L  7  | 

1.1 

1,121.6 

73.5 

.8  | 

2, 115. 2 
24.3 
.2 

116.0 
2.5 
3.3 
.  5 
.8 

Atomic  Energy  Commission _ 

Federal  Aviation  Agencv _ 

Housing  and  Home  Finance  j 
Agencv  _ _  _ _ 

050  j 
500  ; 

550 

250 
800  i 
900 
700 
700 
400  i 
150 
500 

261.1 

1. 5 

273.6 

1.9 

286. 1 
3.4 

National  Aeronautics  and  Space 

Administration.  ..  _ _ i 

Veterans’  Administration _ 

Civil  Service  Commission 

98.2 

.9 

153.8 

2.2 

284.8 

4.0 

National  Science  Foundation _ i 

Smithsonian  Institution. _ 

11.4 

39.8 

47.9 

Tennessee  Valley  Authority _ 

TJ.S.  Information  Agency. . 

Other - - - 

Total,  research  and  de¬ 
velopment _ 

0) 

.8 

0) 

(0 

3.3 

.9 

0) 

3.2 

.4 

8, 754. 0 

9,618.0  j 

11,475.9 

536.8 

625.9  ! 
1 

889.4 

1  Less  than  $50,000. 
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SUMMARY  INFORMATION  CONCERNING  THE  DISTRIBU¬ 
TION  OF  NATIONAL  RESEARCH  AND  DEVELOPMENT 
FUNDS,  ACTIVITIES  AND  PERSONNEL 

The  three  tables  below  illustrate  the  growth  of  the  total  national 
expenditures  for  research  and  development,  their  distribution  among 
basic  types  of  performing  institutions  and  types  of  functions,  and  the 
numbers  of  scientists  and  engineers  involved.  (Source:  National 
Science  Foundation.) 

1.  National  research  and  development  expenditures  1 


[Dollars  in  millions] 


Fiscal  years 

Percent  of  increase 

1954 

1955 

1959 

1960 

1961 

1954-61 

1959-61 

1960  61 

By  source  of  funds: 

Federal  Government . 

$2, 740 

$3,070 

$7, 170 

$8,290 

$9, 220 

236 

29 

11 

Industry - - 

Universities  and  univer¬ 

2,240 

2, 365 

3,620 

4,030 

4,  490 

100 

24 

11 

sity  research  centers _ 

130 

140 

190 

200 

210 

62 

11 

5 

Other  not-for-profits . .. 

40 

45 

90 

100 

120 

200 

122 

20 

Total . . 

5, 150 

5,620 

11,070 

12, 620 

14,040 

173 

27 

11 

By  performer: 

Federal  Government . 

970 

950 

1,730 

1,830 

2,060 

112 

19 

13 

Industry . . 

Universities  and  univer¬ 

3,630 

4,070 

8, 300 

9, 550 

10, 500 

189 

27 

10 

sity  research  centers . 

450 

480 

840 

1,000 

1,200 

167 

43 

20 

Other  not-for-profits . 

100 

120 

200 

240 

280 

180 

40 

17 

Total . . . 

5,150 

5, 620 

11,070 

12, 620 

14, 040 

173 

27 

11 

•  Expenditures  tabulated  in  this  annex  are  based  on  reports  to  the  NSF  by  performers  of  R.  &  D.  work. 
Expenditures  reported  in  annex  3  are  taken  from  data  within  program  and  account  structures  used  in  the 
Federal  Government.  The  2  sources  of  data  are  not  directly  comparable. 


2.  Expenditures  by  functional  area  in  fiscal  year  1960  1 


[Dollars  in  millions] 


Total 

R.  &  D. 

Functional  area 

Percentage  distribution 

Basic 

Applied 

Develop¬ 

ment 

Basic 

Applied 

Develop¬ 

ment 

Federal  Government _ 

$1, 830 

$220 

$460 

$1, 150 

12 

25 

63 

Industry _ _ 

9, 550 

345 

1, 955 

7, 250 

4 

20 

76 

Universities  and  university 

research  centers . .  ... 

1,000 

550 

330 

170 

50 

33 

17 

Other  not-for-profit  organiza¬ 

tions _ 

240 

85 

105 

50 

35 

44 

21 

Total _ 

12,  620 

1, 150 

2, 850 

8,620 

9 

23 

68 

1  Expenditures  tabulated  in  this  annex  are  based  on  reports  to  the  NSF  by  performers  of  R.  &  D.  work. 
Expenditures  reported  in  annex  3  are  taken  from  data  within  program  and  account  structures  used  in  the 
Federal  Government.  The  2  sources  of  data  are  not  directly  comparable. 
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3.  Scientists  and  engineers  in  research  and  development 


Calendar  years  (numbers  in 
thousands) 

Percent  of  increase 

1954 

1958 

1960 

1954-60 

1958-60 

Federal  (rnvp.mmp.Tit _ 

29.5 

40.2 

41.8 

42 

4 

Private  industry _ _ _ 

164.1 

239.5 

286.2 

74 

20 

Universities  and  university  research 
centers _  _ _  _ 

25.2 

42. 0 

52.0 

107 

24 

Other _  _ 

4.4 

5. 4 

7.0 

59 

30 

Total _ 

223.2 

327.1 

387.0 

73 

18 

ANNEX  5 


SALARIES  AND  RELATED  BENEFITS  AND  TURNOVER  OF 

PERSONNEL 

This  annex  presents  and  analyzes  certain  of  the  data  compiled  from 
the  questionnaires  sent  out  by  the  Bureau  of  the  Budget  in  connection 
with  the  review  of  contracting  for  research  and  development. 
(Annex  2  cites  the  organizations  involved,  describes  the  nature  of  the 
sample  and  some  of  the  staff  characteristics  of  the  organizations.) 
Included  are  summary  data  on  the  salaries  and  related  benefits 
provided  by  the  71  Government  laboratories  and  other  types  of 
installations,  universities,  private  businesses,  and  not-for-profit 
institutions  responding  to  the  questionnaires.  The  annex  also 
presents  summary  data  on  the  turnover  of  personnel  experienced  by 
those  respondents. 

1.  Salaries 

Salary  data  regarding  the  scientific  and  engineering  personnel  in 
establishments  included  in  the  study  are  presented  in  charts  1-4  in 
a  manner  to  indicate  the  highest  college  degree  held,  the  number  of 
years  since  receipt  of  the  bachelor  degree,  and  the  category  of  employ¬ 
ing  establishment  (colleges  and  universities,  contractors,  and  Govern¬ 
ment)  . 

Separate  salary  tabulations  are  provided  in  schedule  A  for  selected 
categories  of  top  level  executive,  technical,  and  other  management 
personnel  in  contractor  establishments.  In  addition  data  are  pre¬ 
sented  in  narrative  form  covering  a  number  of  related  salary  and  other 
employment  benefits,  including  bonus,  stock  option,  and  deferred 
payment  plans;  life,  health  and  accident  insurance  plans;  annual,  sick 
and  other  leave  plans;  retirement  plans;  and  similar  matters. 

Although  no  detailed  analyses  of  college  and  university  salary  data 
are  presented  because  of  the  sparseness  of  data  provided,  it  was 
possible  to  discern  that  base  salaries  paid  by  such  institutions  were  the 
lowest  of  the  three  employer  groups  studies.  However,  employees  of 
colleges  and  universities  as  a  group  undoubtedly  have  substantially 
higher  total  income  than  the  data  indicate,  as  a  result  of  related 
earnings  derived  from  lecturing,  off-duty  consulting,  and  book 
authorship. 

The  data  indicate  that,  overall,  related  benefits  provided  by  con¬ 
tractor  and  Government  establishments  are  reasonably  comparable, 
except  that  cash  bonuses,  stock  options,  and  deferred  payment  plans, 
provided  for  top  management  and  senior  staff  members  by  about 
one-third  of  the  contractor  establishments,  have  no  counterpart  in 
the  Federal  service. 

Most  significantly  the  data  indicate  the  clear-cut  advantage  held 
by  contractor  over  Government-operated  establishments  in  teims  of 
overall  salary  policies  and  levels.  Contractor  salaries  consistently 
are  higher  than  Federal  salaries  regardless  of  highest  degree  held  and 
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period  of  time  at  which  measured.  Contractors  offer  higher  average 
starting  salaries,  provide  greater  annual  salary  growth  over  a  longer 
period  of  time,  and  consequently  provide  the  average  employee  with 
a  higher  maximum  salary  expectancy.  The  difference  in  favor  of 
the  contractor  is  so  consistent  and  so  great  that  at  any  point  during 
employment,  the  average  contractor  employee  with  only  a  bachelor 
degree  can  expect  to  receive  a  considerably  higher  salary  than  the 
average  Federal  employee  with  a  doctor  degree. 

Basic  salary  data  were  obtained  using  the  salary -maturity  approach, 
in  which  salaries  are  related  to  the  highest  college  degree  held  and  the 
number  of  years  since  receipt  of  the  bachelor  degree.  It  is  recognized 
that  the  salary-maturity  approach  does  not  permit  consideration  of 
variations  in  individual  job  responsibility.  However,  time  and  staff 
limitations  precluded  the  use  of  the  more  valid  job  matching  tech¬ 
nique.  It  is  emphasized  that  the  salary  data  provided  relate  to  base 
salaries  only,  and  are  exclusive  of  cash  bonuses,  stock  options,  or  any 
other  item  of  remuneration  which  might  be  received  from  the  em¬ 
ploying  establishment. 

Salary-maturity  data  were  reported  for  a  total  of  50,635  employees, 
including  1,606  employed  by  educational  institutions  (colleges  and 
universities),  16,547  employed  by  the  Government  directly,  and 
32,482  employed  by  contractors  (business  firms  holding  research  and 
development  or  operational  contracts  with  the  Government).  These 
totals  do  not  include  employees  without  degrees,  and  some  executive 
level  personnel  not  reported  in  this  manner,  both  of  which  are  included 
in  totals  presented  in  table  2,  annex  2. 

Charts  1-4  reflect  salary  progression  for  each  of  the  degree-employer 
groups  as  reflected  by  the  mean  salary  paid  at  each  yearly  interval 
following  receipt  of  the  bachelor  degree. 

All  groupings  of  data  indicate  relatively  consistent  patterns  of 
salary  growth.  The  most  active  period  of  salary  growth  is  that  be¬ 
ginning  immediately  after  receipt  of  the  highest  degree  held,  and  ending 
at  about  the  20th  year  following  receipt  of  the  bachelor  degree,  al¬ 
though  an  occasional  individual  grouping  may  have  a  slightly  longer 
or  shorter  growth  period.  After  reaching  peak  levels  at  about  the 
20th  year,  salaries  tend  to  level  off. 

Comparisons  of  Government  and  contractor  salary  data  show  that 
contractors  typically  pay  higher  initial  salaries  than  the  Government, 
provide  significantly  larger  year-to-year  salary  increases,  provide  a 
generally  longer  period  of  salary  growth,  and  as  a  result,  offer  a  much 
higher  maximum  salary  expectancy  for  the  individual  employee.  This 
is  consistently  true  regardless  of  the  highest  degree  held. 

(A)  BACHELOR  DEGREE  EMPLOYEES 

Employees  with  bachelor  degrees  start  working  at  average  salaries 
of  approximately  $5,954  per  annum  for  the  Government  and  $6,881,  or 
$927  per  year  more  for  contractors.  The  average  Government 
salary  advances  to  $10,627  during  the  13th  year  and  $11,608  at  the 
20th  year.  Contractor  salaries  increase  steadily  through  20  years 
to  $13,608;  although  a  leveling  off  trend  then  appears,  some  salary 
growth  continues  beyond  the  20th  year.  Contractor  salaries  con¬ 
tinue  rising  gradually  but  steadily  to  a  high  of  $15,367  at  the  40th 
year,  compared  to  average  Federal  salaries  of  $10,555  or  $4,812  less, 
at  the  same  point. 
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(B)  MASTER  DEGREE  EMPLOYEES 

Employees  with  master  degrees,  2  years  after  receipt  of  the  bachelor 
degree,  receive  average  salaries  of  $8,534  from  contractors  but  only, 
$6,674,  or  $1,860  less,  from  Government  employment.  Here  too 
the  most  active  growth  period  for  Government  scientists  and  engi¬ 
neers  is  shorter,  13  years  compared  to  17,  and  salaries  startleveling  off 
at  a  lower  rate,  $11,033  compared  to  $14,995.  Contractor  salaries 
continue  a  gradual  growth  trend,  reaching  peaks  of  $15,733  and 
$15,945  at  the  25th  and  40th  years.  Salaries  of  Government  em¬ 
ployees  continue  to  climb  gradually  to  $12,545  at  the  30th  year, 
then  drop  to  $11 ,873  at  the  35th  and  $11,229  at  the  40th  year.  Forty 
years  after  receipt  of  the  bachelor  degree  these  employees  are  paid 
$4,646  more  by  contractors  than  by  the  Government. 

(C)  PH.  D.  DEGREE  EMPLOYEES 

At  the  fifth  year  following  receipt  of  the  bachelor  degree  (the  first 
year  at  which  substantial  salary  data  are  available  from  both  types  of 
employers)  scientists  and  engineers  holding  doctor  degrees  are  paid 
average  salaries  of  $11,564  by  contractors  and  only  $8,606  by  the 
Government.  This  initial  difference  of  $2,958  increases  steadily, 
reaching  $4,003  at  the  20th  year,  $4,988  at  the  25th  year,  and  $5,550 
at  the  40th  year  (average  salaries  of  $16,891,  $18,342,  and  $19,188 
respectively  by  contractors  compared  to  $12,888,  $13,354,  and  $13,638 
at  these  points  by  the  Government) . 
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Schedule  A. — Distribution  of  selected  contractor  personnel  ( executives ,  technical 
directors ,  systems  engineers ,  specialists ,  and  other  technical  and  management 
personnel ) 


Annual  base  salary 

All  cate¬ 
gories 

Executives 

Technical 

directors 

Systems 

engineers 

Specialists 

Other 
technical 
and  man¬ 
agement 
personnel 

Num¬ 

ber 

Per¬ 

cent 

Num¬ 

ber 

Per¬ 

cent 

Num¬ 

ber 

Per¬ 

cent 

Num¬ 

ber 

Per¬ 

cent 

Num¬ 

ber 

1 

i  Per¬ 
cent 

Num¬ 

ber 

Per¬ 

cent 

Total . . 

582 

100.0 

178 

30.6 

268 

46.0 

87 

14.9 

32 

5.5 

17 

2.9 

$22,800  to  $25,000 . . 

220 

37.8 

42 

23.6 

95 

35.4 

56 

64.4 

19 

59.4 

8 

47.1 

$25,000  to  $30,000__ . 

226 

38.8 

63 

35.4 

124 

46.3 

28 

32.2 

5 

15.6 

6 

35.3 

$30,000  to  $35,000 _ 

94 

15.8 

31 

17.4 

47 

17.5 

3 

3.4 

8 

25.0 

3 

17.6 

$35,000  to  $40,000 _ 

14 

2.4 

12 

6.7 

2 

.7 

$40,000  to  $45,000 _ 

17  ! 

2.9 

17 

9.6 

$45,000  to  $50,000 _ 

6 

1.0 

6 

3.4 

$50,000  to  $60,000 _ 

3 

.5 

3 

1.7 

$60,000  and  over— . . 

4 

4 

2.2 

Total . 

582 

100.0 

178 

100.0 

268 

100.0 

87 

100.0 

32  | 

100.0 

17 

100.0 

(D)  INTERNAL  SALARY  RELATIONSHIPS - CONTRACTOR  AND 

GOVERNMENT 

Charted  salary  averages  indicate  that  both  Government  and  con¬ 
tractor  establishments  offer  higher  initial  salaries  to  holders  of  each 
successively  advanced  degree.  Contractor  starting  salaries  average 
$6,881  for  bachelors,  $8,534  for  masters  (second  year  after  receipt  of 
bachelor  degree),  and  $11,382  for  doctors  (fourth  year).  Correspond¬ 
ing  initial  Government  salaries  are  $5,954,  $6,674,  and  $7,500. 

The  study  shows  that  contractors  maintain  these  salary  differentials 
throughout  the  40-year  period  measured  from  receipt  of  the  bachelor 
degree.  The  salary  differentials,  measured  at  the  5th,  25th,  and  40th 
years,  are  $1,800,  $2,609,  and  $3,243,  for  doctor  over  master,  and 
$591,  $1,806,  and  $578  for  master  over  bachelor  degrees. 

Internal  degree-salary  relationships  differ  markedly  from  this 
pattern  in  Government  establishments.  Starting  with  the  second 
year  following  receipt  of  the  bachelor  degree,  through  the  sixth  year, 
the  average  bachelor  salary  is  higher  than  the  master  salary.  Masters 
receive  more  than  doctors  during  the  6th  to  11th  years.  During  the 
6th  to  10th  year  the  average  bachelor  salary  is  higher  than  the  average 
doctor  salary.  After  the  11th  year  salary  relationships  are  similar  to 
those  existing  in  contractor  establishments,  i.  e.,  doctors  are  paid  more 
than  masters,  and  masters  are  paid  more  than  bachelors.  Average 
salaries  for  these  three  groups  of  in-house  employees  for  the  5th 
through  11th  years,  plus  the  25th  and  40th  year  are  as  follows: 


Degree 


Year 

Doctor  of 
philosophy 

Master  of 
science 

Bachelor  of 
science 

5„ . . . . 

$8,606 

$7,984 

8,486 

9,065 

9,338 

9,938 

$8, 245 

6  _  _ 

8, 454 
8,781 

8,  774 

9.030 

8 _ _ _ _ 

9, 051 

9, 155 

9— . . . 

9,502 

9, 818 

10— . . 

9,803 
10, 306 
13, 354 

9,874 

9, 984 

11 . . . . . . . . 

10, 316 

10, 045 

25 

12, 098 

11, 572 

40 

13,638 

11,229 

10,  555 
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Not  only  do  the  trend  lines  indicate  that  degree  for  degree  the 
contractor  employee  can  expect  significant  salary  advantage  over  his 
Federal  counterpart  during  all  periods  of  employment,  they  also 
show  that  at  each  measured  time  interval  through  the  40th  year,  the 
contractor  employee  with  bachelor  degree  can  expect  to  earn  a 
significantly  higher  salary  than  the  Federal  employee  holding  a 
doctor  degree.  The  difference  in  favor  of  the  contractor  bachelor 
degree  holder  over  the  Government  doctor  degree  holder  is  more  than 
$500  in  17  of  the  19  time  periods  measured  and  more  than  $1,000  in 
10  of  those  years.  The  actual  difference  amounts  to  $1,478  at  the 
10th  year,  and  to  $1,729  at  the  40th  year. 

(E)  COMPARISON  WITH  OTHER  STUDY  DATA 

General  comparisons  were  made  between  salary  maturity  data 
developed  by  this  study  and  similar  data  published  in  the  “1961 
National  Survey  of  Professional  Scientific  Salaries”  by  the  Los  Alamos 
Scientific  Laboratory  of  the  University  of  California.  Similar 
methods  were  used  to  conduct  both  surveys,  which  were  completed 
within  4  months  of  each  other.  Both  studies  cover  scientific  and 
engineering  personnel  in  research  and  development  activities,  only. 
Precise  comparisons  of  the  two  survey  results  are  prevented,  however, 
by  the  considerable  differences  in  the  size  of  the  surveys,  and  the 
number  and  type  of  firms  covered  by  each.  For  example,  this  survey 
covered  35  contractor  firms  doing  primarily  research  and  development 
work  for  the  Government.  The  total  sample  was  32,482.  The 
LASL  study  covered  research  and  development  operations  in  334 
companies  in  about  a  dozen  different  industries,  with  a  total  sample 
of  96,186.  Obviously  the  average  firm  in  this  study  is  much  larger 
than  its  counterpart  in  the  LASL  study.  Also,  the  Government 
contractor  establishments,  having  research  and  development  as  their 
principal  salable  product,  probably  are  inclined  to  pay  higher  salaries 
to  research  and  development  personnel  than  are  firms  (as  in  the  LASL 
study)  in  which  research  and  development  typically  is  only  a  small 
part  of  a  large  complex  of  industrial  operations. 

Even  after  making  allowances  for  the  influence  of  these  differences, 
the  very  significant  conclusion  stands  out,  that  both  studies  show  that 
the  Government  pays  significantly  lower  salaries  to  its  scientific  re¬ 
search  and  development  personnel  than  do  private  empkn^ers. 

(F)  PAY  AS  AN  ADMINISTRATIVE  PROBLEM 

In  responding  to  the  questionnaire,  officials  of  Government  establish¬ 
ments  consistently  point  to  the  salary  situation  as  one  of  the  most  im¬ 
portant  administrative  problems  they  must  face.  They  cite  such 
things  as  actual  differences  in  salary  structures,  limitations  on  Public 
Law  513  positions,  the  need  for  more  flexibility  in  fixing  starting  sal¬ 
aries  and  in  granting  merit  increases,  the  insignificant  pay  distinctions 
between  the  research  workers  and  their  supervisors,  and  the  relatively 
low  maximum  salary  potential  which  is  possible  within  existing  salary 
structures.  The  National  Bureau  of  Standards  indicates  that  low 
pay  is  the  most  inhibiting  factor  in  developing  its  manpower  resources. 
It  also  cites  the  lack  of  availability  of  Public  Law  313  billets  and  the 
inflexibility  of  the  Federal  salary  system.  The  National  Institutes  of 
Health  refers  to  an  average  salary  of  $22,600  disclosed  by  a  salary 
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survey  involving  a  selected  group  of  leading  medical  schools  and  re¬ 
search  institutions.  Government  laboratories  cite  case  after  case  in 
which  potentially  qualified  candidates,  or  those  already  employed, 
have  been  lost  to  industry  at  salary  differentials  of  up  to  $5,000  or 
more.  They  indicate  they  are  especially  handicapped  in  recruiting 
candidates  with  Ph.  D.  degrees. 

(G)  PRACTICES  IN  GRANTING  SALARY  INCREASES  WITHIN  A  RATE  RANGE 

OR  GRADE 

None  of  the  contractor  establishments  reported  that  periodic  salary 
increases  are  granted  automatically.  Increases  are  awarded  on  an 
individual  basis,  primarily  on  employee  performance,  qualifications, 
and  other  merit  factors.  Considerable  flexibility  exists  in  the  fre¬ 
quency  and  the  amount  of  merit  increases  which  may  be  awarded. 
Generally,  merit  increases  and  other  pay  adjustments  are  made  as  a 
result  of  semiannual  or  annual  reviews.  Except  in  special  cases, 
employees  may  not  receive  more  than  one  merit  increase  each  year. 
Most  plans  limit  the  amount  of  the  increase  which  may  be  granted  to 
an  employee.  This  amount  ranges  from  6  to  20  percent  per  year, 
although  exceptions  in  especially  meritorious  cases  may  be  granted. 
Most  contractor  establishments  provide  an  annual  budget  for  merit 
increases  which  may  not  be  exceeded.  Further  controls  may  be 
applied,  such  as  high  level  approval  of  individual  increases,  maturity 
on  curves,  and  salary  surveys.  The  average  of  increases  awarded  in 
1961  to  scientific  and  professional  personnel  ranged  from  4  to  9  percent. 

(H)  PROMOTIONS  FROM  ONE  PAY  GRADE  OR  RANGE  TO  A  HIGHER  GRADE 

OR  RANGE 

Very  little  information  on  promotion  practices  was  provided. 
Twenty  contractor  establishments  reported  that  promotions  from  one 
grade  or  salary  range  to  a  higher  grade  or  salary  range  was  made,  as 
vacancies  occur,  on  the  basis  of  job  performance. 

(I)  FLEXIBILITY  IN  SETTING  INITIAL  SALARIES 

Of  the  29  contractor  establishments  reporting  on  their  inhiring 
salary  practices,  only  3  require  that  new  amployees  in  scientific  and 
professional  positions  be  hired  at  the  minimum  rate  in  the  salary 
range  for  the  grade  or  level  of  position.  The  other  26  have  flexibility 
to  set  the  initial  salary  at  any  rate  within  the  range,  subject  only  to 
certain  administrative  controls  designed  to  preserve  a  reasonable 
consistency  in  the  internal  alinement  of  salaries.  Some  of  the  con¬ 
trols  used  are:  (1)  prior  approval  of  individual  salaries  by  top  manage¬ 
ment  officials  or  committees,  (2)  general  comparability  with  prevailing 
rates  as  indicated  by  local  and  national  salary  surveys,  and  (3) 
maturity  curves. 

(J)  WORKING  HOURS 


(1 )  Government  establishments 

Scientific  and  professional  personnel  are  required  to  adhere  strictly 
to  the  prescribed  working  hours  in  nine  establishments.  However,  22 
establishments  reported  administrative  flexibilities  in  working  hours, 
particularly  for  higher  grade  professional  personnel.  Eight  reported 
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specific  provisions  for  the  establishment  of  irregular  tours  of  duty  to 
permit  personnel  to  attend  daytime  classes  in  pursuit  of  advanced 
college  degrees.  Fifteen  establishments  permit  adjustments  in 
working  hours  at  the  discretion  of  the  individual  or  his  supervisor, 
provided  that  this  does  not  inconvenience  the  establishment  or  his 
project  associates.  Most  establishments  are  open  nights  and  week¬ 
ends  to  accommodate  scientists  who  wish  to  perform  voluntary 
overtime. 

(2)  Contractor  establishments 

One  contractor  establishment  reported  a  37^-hour  workweek;  all 
others  reported  a  standard  40-hour  workweek. 

Fifteen  contractor  establishments  reported  that  no  flexibilities  are 
permitted  in  the  workweek  except  that  scientists  and  engineers  may 
voluntarily  work  overtime. 

Seventeen  contractor  establishments  reported  considerable  flexi¬ 
bility  in  permitting  adjustments  in  the  workweek  to  attend  college 
classes,  to  meet  transportation  problems,  and  to  otherwise  accommo¬ 
date  the  needs  of  the  individual  scientist  or  engineer. 

(3)  Overtime  pay  practices 

Of  the  36  contractor  establishments  reporting  on  overtime  pay  prac¬ 
tices,  15  pay  no  overtime  to  employees  exempt  from  the  Fair  Labor 
Standards  Act.  The  other  21  pay  overtime  compensation  to  exempt 
employees  in  one  way  or  another.  Some  pay  straight  time;  some  pay 
straight  time  plus  a  flat  dollar  amount ;  some  pay  a  sliding  scale  of 
lesser  amounts  as  salary  rates  increase.  Several  mention  ceilings 
above  which  no  overtime  compensation  is  paid,  for  example,  $7,500, 
$10,167,  $14,400,  and  even  $16,800.  Others  limit  the  number  of 
hours  for  which  it  may  be  paid.  Ten  of  the  contractor  establish¬ 
ments  appear  to  have  practices  more  liberal,  in  some  respects,  than 
current  Federal  practice. 

2.  Related  Benefits 

The  different  contractor  benefit  plans  vary  considerably  in  detail. 
In  view  of  this  and  also  because  of  the  limited  information  provided 
in  the  questionnaires,  it  is  not  possible  to  make  exact  comparisons 
between  contractor  and  Federal  benefits.  However,  several  useful 
general  comparisons  may  be  made. 

(A)  BONUS  PLANS 

Nine  contractor  establishments  reported  and  described  bonus  plans, 
based  on  a  variety  of  circumstances,  such  as  extraordinary  merit, 
length  of  service,  comparative  performance,  contribution  to  success  of 
organization,  or  profit  distribution.  Such  payments  are  known  by 
various  titles,  including  bonus,  incentive  compensation,  supplemental 
composition,  and  contingent  compensation. 

Distribution  of  such  payments  varies  widely,  from  the  broad  base 
of  one  establishment  which  provides  for  all  employees  of  record  the 
week  of  December  15,  to  the  narrow  base  in  another  establishment 
providing  bonuses  only  to  top  executives  exercising  direct  influence 
on  the  corporate  business  and  profits. 

The  amount  of  bonus  or  similar  payment  to  individual  employees 
ranges  from  $10  on  service  for  less  than  3  months  to  awards  of  over 
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$1,000  for  which  installment  payments  are  arranged.  The  dollar 
amounts  distributed  in  fiscal  year  1961,  or  the  latest  year  reported, 
ranged  from  $18,250  to  $2,900,000.  Establishments  did  not  report 
average  amounts  paid  to  eligible  employees  and  executives,  although 
in  some  cases  the  total  number  or  payroll  percentage  of  recipients  was 
indicated,  as  shown  in  the  following  resume. 


Establish¬ 

ment 

Groups  eligible 

Basis  for  payment 

Amount 

A . . 

Divisional  employees _ 

Merit;  not  a  sharing  of  profit.. 

'  Calendar  year  1961  $90,565 
(0.5  of  total  divisional  pay¬ 
roll). 

B _ 

All  employees  of  record  dur¬ 
ing  week  of  Dec.  15. 

Employees  in  accordance  with  ' 
length  of  service — $10  to  2  1 
weeks’  base  pay. 

Management;  1  month’s  base 
salary. 

Department  heads  and  key 
employees  %  of  1  month’s 
base  salary. 

Fiscal  1961,  $186,782.23. 

C-„_ . . 

Management  employees 
(generally)  but  may  in¬ 
clude  others  who  have 
made  a  substantial  con¬ 
tribution  to  success  of 
company. 

Incentive  compensation  fund 
may  not  exceed  6  percent  of 
gross  profits.  Relative  par-  ! 
ticipation  rather  than  fixed 
amounts. 

5  classes  or  grades  in  upper 
management. 

3  classes  or  grades  in  lower 
management;  based  on  per- 
formance  in  a  forced  distri¬ 
bution. 

For  entire  company,  estab¬ 
lished  on  basis  of  company 
earnings  in  1960  and  paid 
in  1961,  $2,900,000. 

D _ 

Employees  in  top  4  salary 
grades  plus  employees  on 
the  executive  payroll  as  of 
Oct.  1, 1960. 

Yearend  incentive  compensa-  i 
tion  payment  based  on 
anticipated  profits  for  cal¬ 
endar  year  1960.  Based  on 
individual  performance — 
maximum— not  to  exceed  H 
annual  base  salary— mini¬ 
mum— not  less  than  $500  to  i 
any  employee. 

Approximately  30.4  percent 
of  eligible  employees  re¬ 
ceived  awards  amounting 
$537,150  in  December  1960. 

E . 

| 

Top  executives  exercising 
direct  bearing  on  the  busi¬ 
ness  and  profits  of  the 
company.  Selected  by 
management  incentive 
plan  committee. 

Rated  on  performance  and 
contribution  by  committee  1 
to  determine  percent  of 
annual  salary  for  bonus. 
Corporate  management  de¬ 
termines  percent  re¬ 
quested  amount  to  be 
funded,  and  recomputes  in¬ 
dividual  payments  accord¬ 
ingly. 

Fiscal  1961  $790,317.69  (0.6446 
percent  of  the  total  salaried 
payroll). 

F _ 

Eligible  employees  deter¬ 
mined  by  the  corpora¬ 
tion’s  audit  and  compen¬ 
sation  committee  upon 
recommendations  by  divi¬ 
sion  general  managers, 
vice  presidents,  and  group 
executives. 

1  Bonus  payment  or  supple¬ 
mental  compensation  plan 
approved  some  years  ago  by 
stockholders  and  the  Bureau 
of  Internal  Revenue. 

For  last  fiscal  year  reported, 
supplemental  compensa¬ 
tion  of  $2,190,950  was 
awarded  in  varying 
amounts  to  624  employees. 

G . J 

Executives,  technical  direc¬ 
tors,  and  departmental 
managers  whose  annual 
salary  is  $9,000  or  more. 

Contingent  compensation  con¬ 
trolled  by  bylaws  of  com¬ 
pany;  gross  dollars  not  to 
exceed  10  percent  of  net 
profit. 

Fiscal  1961, 13  employees  dol¬ 
lar  amount,  $18,250. 

H _ 

Higher  level  management 
executives  and  principal 
technical  employees. 

$1,000  awards  paid  promptly; 
over  $1,000  beneficiary  re¬ 
ceives  promptly  $1,000  or  20 
percent  (whichever  is 
greater)  remainder  in  in¬ 
stallments  in  last  month  of 
each  succeeding  fiscal  year. 

Fiscal  1961  total  dollar 
amount  paid  to  staff  was 
!  $126,340. 

L . 

Management  personnel _ 

Individual’s  performance — 
comparative  performance 
among  operating  units  of 
corporation. 

Amount  within  laboratory 
fiscal  year  1961,  $315,280. 
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(B)  STOCK  OPTION'  PLANS 

Twelve  contractor  establishments  reported  stock  option  plans. 

In  the  main,  contractors  operating  stock  option  plans  offer  such 
options  to  executives,  key  personnel,  and  senior  level  employees,  or 
to  employees  who  are  holders  of  options  for  stock  in  a  parent  corpora¬ 
tion,  sometimes  restricting  the  offers  to  those  designated  by  a  stock 
option  committee,  b}T  whatever  name  known. 

Limitations  as  to  maximum  purchases  of  shares  are  geared  to  yearly 
compensation,  to  specific  numbers  of  shares  (2,000,  20,000,  30,600, 
35,000,  for  example),  or  left  to  the  discretion  or  designation  of  the 
stock  option  committee. 

Where  reported,  prices  at  which  the  optioned  stocks  may  be  pur¬ 
chased  ranged  from  85  to  100  percent  of  the  fair  market  value  at  the 
time  of  granting  the  option,  with  a  95-percent  figure  occurring  in  two- 
thirds  of  the  offers  (six  of  nine)  mentioned. 

In  no  case  documented  does  the  contractor  make  a  contribution  to 
such  purchases. 

(C)  DEFERRED  PAYMENT  PLANS 

Deferred  payment  plans  were  reported  by  nine  contractor  establish¬ 
ments.  Individuals  eligible  to  participate  in  such  plans  are  generally 
mentioned  by  rank  or  category.  One  plan  applies  only  to  the  presi¬ 
dent,  another  only  to  the  president  and  vice  president,  of  the  organ¬ 
izations.  Inclusions  of  wider  scope  are  mentioned  as: 

Participants  in  Teachers  Insurance  and  Annuity  Association 
and  College  Retirement  Equities  Fund  retirement  plan; 

Senior  executives  and  scientists; 

Selected  senior  staff  members ; 

Employees  at  the  highest  salary  levels ; 

High  level  management  executives  and  principal  technical 
employees ; 

Key  personnel. 

Data  about  the  sums  involved  in  deferred  payment  plans  are  meager. 
The  total  amount  devoted  to  this  form  of  compensation  in  1960  is 
mentioned  by  one  establishment  as  $50,000,  characterized  as  “modest 
compensation  for  performance  in  a  given  year,”  for  selected  staff 
members.  In  another  establishment,  deferred  compensation  of 
$5,000  per  annum,  for  the  president  only,  is  paid  into  the  corporate 
retirement  plan  administered  by  TIAA/CREF.  In  a  third  establish¬ 
ment,  in  case  an  award  in  a  bonus  plan  is  over  $1,000,  the  amount 
above  that  figure  is  paid  in  deferred  installments.  Other  deferred 
payments,  where  the  amounts  available  are  not  described,  take  the 
following  forms : 

Annuity  option  for  participants  in  TIAA/CREF; 

Annuities  purchasable,  or  agreements  for  forefeitable  deferred 
compensation ; 

Offer  to  purchase  stock  on  a  deferred  payment  plan  when  stock 
is  available; 

Deferment  of  full  amount  of  incentive  compensation  award; 

Deferment  of  that  portion  of  executive  compensation  award 
which  is  payable  in  capital  stock  of  the  company; 

Deferment  of  a  portion  of  base  salary; 
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(For  the  last  three,  the  accrued  amount  is  payable  on  termination 
of  employment,  normally  by  retirement,  in  10  (or  other  agreed  upon 
number)  annual  installments.) 

(D)  LIFE  INSURANCE  PLANS 

All  contractors  reported  life  insurance  plans  for  their  employees. 

The  plans  are  generally  similar  to  the  Federal  employees  life  in¬ 
surance  program.  Double  indemnity  for  accidental  death  and  dis¬ 
memberment  is  included.  However,  the  amount  of  life  insurance 
available  to  the  employees  in  most  contractor  establishments  exceeds 
the  amount  available  to  Federal  employees.  The  amount  avilable  to 
contractor  employees  ranges  from  an  amount  about  equal  to  the 
annual  salary  up  to  three  times  the  annual  salary,  the  maximum 
amount  available  ranging  up  to  $225,000. 

Total  cost  of  insurance  ranges  from  40  cents  to  66  cents  per  month 
per  $1,000  of  insurance.  Employee  contributions  range  from  none 
to  all  (60  cents  per  month  per  $1,000).  Most  employee  contributions 
are  one-half  or  less  of  the  total  cost.  Most  typically,  the  employee 
contributes  27}i  cents  per  month  per  $1,000  and  the  contractor  con¬ 
tributes  an  equal  amount.  This  compares  to  the  54  cents  per  month 
per  $1,000  employee  contribution  under  the  Federal  employees  life 
insurance  program.  (The  Government’s  contribution  is  one-half  the 
employee’s  contribution.) 

Many  of  the  plans  are  combined  with  other  benefit  plans  such  as 
health  and  medical  plans  weekly  accident  and  sickness  insurance, 
permanent  and  total  disability  benefits,  etc. 

Most  of  the  contractors  also  provide,  at  no  cost  to  the  employee, 
from  $20,000  to  $100,000  in  accident  insurance  when  employees 
are  traveling  on  official  business. 

(E)  HEALTH  AND  MEDICAL  PLANS 

All  contractors  reported  health  and  medical  benefits  plans  for  their 
employees.  The  plans  include  basic  hospitalization  and  surgical 
benefits  plans  supplemented  by  major  medical  insurance.  While 
the  plans  vary  considerably  in  detail,  they  provide  substantially  the 
same  protection  available  to  Federal  employees.  In  several  cases, 
particularly  in  the  plans  offered  by  establishments  connected  with 
universities,  benefits  also  include  free  examinations  and  diagnoses, 
and  infirmary  privileges.  In  a  few  cases,  the  health  and  medical 
plans  are  a  part  of  a  ‘‘package”  program  which  includes  life  insurance, 
weekly  accident  and  sickness  insurance,  etc. 

In  three  plans,  the  contractor  establishment  does  not  contribute 
toward  the  cost  of  the  health  and  medical  plans.  In  four  plans,  the 
establishment  pays  all  of  the  cost  of  the  employee’s  own  coverage, 
but  none  of  the  cost  of  coverage  for  the  employee’s  family.  In  32 
plans,  the  establishment  contributes  toward  the  cost  of  coverage 
(from  50  percent  to  85  percent  of  total  cost)  for  both  the  employee 
and  his  family.  In  these  32  plans,  the  cost  to  the  employee  ranges 
from  $2.42  per  month  to  $10.85  per  month.  Under  the  Federal 
employees’  health  benefit  program,  employee  contributions  range 
from  $1.71  per  month  to  $21.60  per  month,  dependent  upon  the 
particular  plan  selected. 
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(F)  RETIREMENT  PLANS 

A  total  of  44  retirement  or  pension  plans  are  provided  by  the  39 
establishments  reporting  on  this  item.  (Five  establishments  offered 
two  plans,  i.e.,  one  plan  for  academic  staff  and  another  plan  for 
full-time  research  staff.) 

Most  of  the  plans  are  directly  related  to  the  old-age  and  survivors 
insurance  program  and  are  designed  to  supplement  that  program. 
Benefits  from  the  combined  programs  appear  to  be  generally 
comparable  to  those  provided  under  the  civil  service  retirement 
system. 

Twelve  of  the  44  plans  are  financed  completely  by  the  contractor. 
In  the  other  32  plans,  the  contractor’s  contribution  to  the  plan 
equals  or  exceeds  the  employee’s  contribution.  Most  frequently,  the 
contractor  pays  two-thirds  of  the  cost  of  the  plan. 

Employee  contributions  (including  OASI  contribution)  range 
from  2  percent  to  7%  percent  of  total  basic  compensation.  Most 
frequently,  the  contribution  is  3%  percent  to  5  percent.  At  the 
present  time,  employees  under  the  civil  service  retirement  system 
contribute  6}£  percent  of  their  basic  compensation. 

(G)  PAID  LEAVE  FOR  VACATION  PURPOSES 

Fifty  different  vacation  plans  were  reported  by  39  contractor 
establishments.  (Vacations  granted  by  some  contractors  vary 
according  to  the  organization  level  of  the  personnel,  i.e.,  a  different 
and  more  liberal  plan  may  be  provided  for  top  research  staff  personnel 
than  for  other  personnel.) 

The  amount  of  vacation  granted  varies  from  2  to  4  weeks. 
Thirty  of  the  plans  are  on  a  graduated  basis  dependent  upon  length  of 
service.  In  22  of  these  plans,  2  weeks  are  granted  during  the  first  2 
to  1 1  years’  service  (most  frequently  2  weeks  during  the  first  10  years  of 
service).  In  20  plans,  3  weeks  are  granted  after  2  to  11  years’  service. 
In  15  plans,  4  weeks  are  granted  after  4  to  25  years’  service  (in  most 
cases  after  20  years).  The  most  typical  plan  would  allow  2  weeks’ 
vacation  during  the  first  10  years  of  service,  3  weeks  after  10  years’ 
service,  and  4  weeks  after  20  years’  service.  (In  the  Federal  service, 
employees  are  entitled  to  13  days’  annual  leave  during  their  first  3 
years  of  service,  20  days  with  3  to  15  years’  service,  and  26  days  after 
15  years’  service.) 

Any  unused  vacation  is  usually  paid  for  at  termination.  Vacation 
leave  may  be  accumulated  for  use  in  the  following  year,  if  employees 
were  precluded  from  taking  it  because  of  the  pressure  of  work.  The 
maximum  amount  which  can  be  accumulated  ranges  from  14  to  60 
days  (most  frequently  from  20  to  40  days).  With  some  exceptions, 
Federal  employees  may  not  accumulate  more  than  30  days’  annual 
leave. 

A  few  contractors  require  employees  to  use  vacation  leave  for 
absences  for  personal  reasons.  However,  in  most  cases,  such  absences 
are  not  charged  to  vacation  leave  as  they  are  in  the  Fedreal  service. 

(H)  LEAVE  WITH  PAY  FOR  PERSONAL  BUSINESS 

Leave  with  pay  (and  without  charge  to  vacation  leave)  is  authorized 
by  26  contractor  establishments  for  absences  from  work  to  conduct 
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urgent  personal  business  which  cannot  be  conducted  outside  regular 
working  hours.  Many  contractors  allow  3  to  15  days  per  year  for  such 
purposes  as:  funerals,  births, -family  illness,  moving,  religious  holidays, 
civil  defense  or  civic  activities,  voting,  blood  donations,  and  so  forth. 
Most  such  leave  is  approved  informally,  on  a  case-by-case  basis. 
In  the  Federal  service,  annual  leave  must  be  used  for  absences  for 
personal  reasons  other  than  illness. 

(I)  SICK  LEAVE  WITH  PAY 

Sick  leave  ranging  from  3  days  per  year  to  30  days  per  year  is 
granted  by  20  contractor  establishments.  (The  most  frequent  is  12 
days  per  year.)  Eleven  of  these  establishments  permit  accumulations 
of  sick  leave  ranging  from  20  to  125  days.  Nineteen  of  the  establish¬ 
ments  approve  leave  with  pay  for  illness  or  accidental  injury  on  an 
individual  basis. 

Extended  leave  with  pay,  beyond  the  sick  leave  to  the  employee’s 
credit,  may  be  approved  on  a  case-by-case  basis.  A  few  establish¬ 
ments  provide  for  extended  sick  leave  at  reduced  pay  ranging  from 
50  to  90  percent  of  full  day. 

In  many  cases,  death  in  the  immediate  family  may  be  charged  to 
sick  leave,  differing  from  Federal  Government  practice. 

In  the  Federal  service,  employees  are  granted  13  days’  sick  leave  per 
year,  with  no  limit  on  the  accumulation  of  unused  leave. 

(J)  HOLIDAYS  WITH  PAY 

The  number  of  holidays  with  pay  allowed  by  contractor  establish¬ 
ments  ranges  from  7  to  10  days  per  year  (most  frequently  7  or  8 
days  per  year).  Federal  employees  are  given  eight  holidays  per  year. 

(K)  LEAVE  WITH  PAY  FOR  JURY  DUTY  OR  REQUIRED  ATTENDANCE  AT 
COURT  AS  A  WITNESS 

Thirteen  contractor  establishments  reported  that  leave  with  pay  is 
specifically  granted  for  jury  duty  or  for  other  required  court  attend¬ 
ance.  Other  establishments  grant  such  leave  as  “leave  for  personal 
business,”  approved  on  a  case-by-case  basis.  Nine  establishments  re¬ 
ported  that  the  employee’s  pay  is  reduced  by  the  amount  he  receives 
in  court  fees.  Federal  employees  are  entitled  to  leave  with  pay  for 
jury  duty;  any  fees  received  are  deducted  from  pay. 

(L)  MILITARY  LEAVE  WITH  PAY 

Ten  contractor  establishments  reported  that  leave  with  pay,  ranging 
from  5  to  30  days  per  year,  is  granted  for  military  training.  How¬ 
ever,  in  several  cases  pay  amounts  only  to  the  difference  between 
military  and  civilian  pay.  Other  contractor  establishments  grant  such 
leave  as  “leave  for  personal  business,”  approved  on  a  case-by-case 
basis.  Federal  employees  are  allowed  15  days  leave  with  pay  each 
year  for  military  training,  with  no  deduction  for  any  military  pay 
received. 
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(M)  TEACHING 

( 1 )  Government  establishments 

Off-duty  teaching  for  compensation  is  permitted  by  31  establish¬ 
ments  if  it  does  not  interfere  with  regular  work,  and  does  not  violate 
security  and  conflict-of-interest  restrictions. 

Two  of  the  31  establishments  discourage  such  activities  but  10  of 
them  encourage  their  employees  to  accept  off-duty  teaching  assign¬ 
ments.  In  some  cases,  establishments  will  rearrange  working  hours 
to  permit  daytime  teaching. 

Approval  of,  or  reporting,  teaching  activity  is  usually  required. 

(2)  Contractor  establishments 

Off-duty  teaching  for  compensation  is  permitted  by  29  contractor 
establishments  if  it  does  not  interfere  with  work  or  involve  conflict 
of  interest.  Only  two  of  these  establishments  indicated  that  they 
encourage  employees  to  engage  in  outside  teaching  activities. 

Four  other  establishments  do  not  permit,  or  strongN  discourage  any 
teaching  activity. 

Five  establishments  reported  that  employees  were  permitted  to 
teach  not  to  exceed  one  daytime  course.  In  such  cases,  any  fees  are 
turned  over  to  the  company  for  disposition. 

Most  establishments  require  that  prior  approval  for  teaching  be 
obtained. 

(N)  CONSULTING 

( 1 )  Government  establishments 

In  28  establishments  off-duty  consulting  for  compensation  is  per¬ 
mitted  if  it  does  not  interfere  with  regular  work  and  if  it  complies 
with  security  and  conflict  of  interest  requirements.  Only  two  estab¬ 
lishments  reported  that  such  activity  is  not  permitted. 

In  most  cases,  employees  must  obtain  approval  to  engage  in  con¬ 
sulting  activities. 

(2)  Contractor  establishments 

Thirty  establishments  (including  five  universities)  reported  that  off- 
duty  consulting  for  compensation  is  permitted,  when  it  does  not  inter¬ 
fere  with  regular  work  or  involve  conflict  of  interest.  In  most  cases, 
specific  approval  is  required. 

Several  reported  that  the  amount  of  such  consultation  is  limited. 
In  the  case  of  three  universities,  the  limitation  is  the  equivalent  of 
1  day  per  week. 

Outside  consultation  was  either  prohibited  or  rarely  permitted  by 
nine  of  the  establishments. 

(O)  LECTURE  FEES 

(1)  Government  establishments 

None  of  the  establishments  reported  any  restrictions  on  acceptance 
of  fees  for  lectures  given  on  employees’  own  time,  provided  any  regu¬ 
lations  regarding  conflict-of-interest  and  use  of  Government  informa¬ 
tion  are  complied  with. 
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(2)  Contractor  establishments 

Eight  establishments  do  not  permit  employees  to  accept  fees  for 
lectures.  Twenty-two  others  permit  employees  to  accept  lecture  fees 
if  there  is  no  conflict  of  interest  and  lectures  are  given  outside  work¬ 
ing  hours. 

(P)  BOOK  ROYALTIES 

{1 )  Government  establishments 

None  of  the  establishments  reported  any  restrictions  on  the  accept¬ 
ance  of  royalties  for  books  produced  on  employee’s  own  time  provided 
there  is  no  conflict  of  interest  involved  and  material  does  not  violate 
any  regulations  regarding  the  use  of  Government  information. 

(2)  Contractor  establishments 

Twenty-one  establishments  reported  no  restrictions  on  receipt  of 
royalties  for  books  produced  on  employee’s  own  time  provided  no 
conflict  of  interest  is  involved. 

Nine  establishments  require  that  all  rights  to  books  produced  by 
employees  be  assigned  to  the  company.  Royalties,  in  whole  or  in 
part,  may  be  given  to  employee,  in  the  discretion  of  the  company. 

(Q)  PATENTS 

( 1 )  Government  establishments 

Under  pertinent  laws  and  regulations,  uniform  practices  with  respect 
to  patents  are  applicable  to  all  Federal  employees.  Generally,  the 
Government  is  entitled  to  all  domestic  patent  rights  to  inventions  and 
discoveries  developed  during  working  hours,  or  if  the  Government 
contributed  facilities,  equipment,  materials,  funds,  information,  or 
the  time  of  other  employees  on  official  duty.  Also,  the  Government 
has  option  to  all  foreign  patent  rights  for  6  months  after  filing  applica¬ 
tion  for  patent.  If  the  Government  determines  that  it  has  no  interest 
in  an  invention  or  discovery,  or  if  it  decides  not  to  exercise  its  options, 
it  may  give  the  employee  authority  to  acquire  patent  rights  and  market 
the  invention.  Federal  employees  are  generally  entitled  to  patent 
rights  for  inventions  developed  on  their  own  time  which  are  not  related 
to  their  work. 

Most  Federal  agencies  utilize  the  Incentive  Award  Program  to 
reward  employees  for  patentable  inventions.  The  amount  of  the 
award  is  based  on  the  utility  to  the  Government  of  the  invention. 
Several  agencies  grant  small  awards,  $25  to  $75  for  each  patent  filed 
for  or  obtained,  and  additional  awards  based  on  the  value  of  the  patent 
to  the  Government. 

(2)  Contractor  establishments 

Thirty-four  establishments  reported  that  they  have  formal  agree¬ 
ments  with  their  employees  requiring  that  all  patentable  discoveries 
and  inventions  developed  are  to  be  assigned  to  the  contractor.  In 
most  cases,  employees  are  permitted  to  market  their  inventions  if 
they  are  unrelated  to  the  work  of  the  company  and  if  they  are  devel¬ 
oped  outside  working  hours. 

For  inventions  covered  by  the  patent  agreements,  the  companies 
determine  the  share,  if  any,  of  the  royalties  to  which  the  inventor 
will  be  entitled.  In  many  cases,  awards  (from  $50  to  $100)  for  each 
patent  filed  are  made. 
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One  establishment  offers  patent  award  payments  up  to  $5,000  when 
the  inventor  makes  a  major  contribution  to  the  company’s  progress. 

(R)  PUBLICATION  IN  THE  OPEN  LITERATURE 

( 1 )  Government  establishments 

Scientists  and  engineers  of  27  establishments  reporting  on  this  item 
are  encouraged  to  submit  articles  for  publication  in  the  open  litera¬ 
ture.  Many  of  the  establishments  furnish  editing,  typing,  and  other 
assistance  for  this  purpose.  In  several  cases  this  is  considered  a 
normal  part  of  the  employee’s  work  and  is  a  factor  in  evaluating  his 
performance.  In  a  few  cases,  small  cash  awards  are  given  to  em¬ 
ployees  who  have  had  significant  articles  published.  In  most  cases, 
proposed  articles  must  be  submitted  for  prior  agency  approval. 

(2)  Contractor  establishments 

An  identical  number  of  contractor  establishments,  27,  reported  that 
they  encourage  scientists  and  engineers  to  submit  articles  for  publica¬ 
tion  in  the  open  literature,  provided  no  violations  of  security  regula¬ 
tions  are  involved.  In  most  cases  prior  approval  of  the  articles  is 
required.  In  many  cases,  editorial,  typing,  and  other  assistance  is 
provided.  One  establishment  reported  that  it  gave  an  award  of  $50 
to  $100  for  each  article  published. 

Seven  other  establishments  reported  that  they  permit  publication 
of  articles  by  employees,  but  subject  to  a  number  of  limitations. 

(S)  ATTENDANCE  AT  PROFESSIONAL  MEETINGS 

( 1 )  Government  establishments 

Twenty-eight  establishments  pay  travel  expenses  for  attendance  at 
meetings  of  professional  and  scientific  societies.  The  criteria  for  pay¬ 
ment  of  expenses  vary  by  agency  and  establishment.  Of  these,  22  en¬ 
courage  attendance  at  such  meetings  and  attempt  to  pay  expenses  for 
all  trips  to  meetings  directly  related  to  the  employee’s  work  or  to 
meetings  in  which  the  employee  is  a  direct  participant.  In  addition 
some  of  these  establishments  will  pay  (within  the  limits  of  funds  avail¬ 
able)  the  travel  expenses  of  each  professional  and  scientific  employee 
to  attend  at  least  one  national  meeting  of  his  choice  each  year.  A 
more  liberal  policy  is  followed  wfith  respect  to  attendance  at  local 
meetings.  The  major  limiting  factor  is  the  amount  of  travel  funds 
available  to  the  establishment  for  this  purpose. 

(2)  Contractor  establishments 

Seventeen  establishments  authorize  attendance,  with  travel  ex¬ 
penses  paid,  at  professional  meetings  usually  only  when  the  meeting 
is  directly  related  to  the  work  of  the  employee  or  when  the  employee  is 
an  active  participant  at  the  meeting.  Four  other  establishments  wfill 
pay  expenses  only  when  the  employee  is  attending  as  the  official  repre¬ 
sentative  of  the  establishment.  Sixteen  additional  establishments 
encourage  attendance  at  professional  and  scientific  meetings  and  pay 
travel  expenses  for  such  meetings  usually  up  to  a  limit  of  one  meeting 
per  year  for  each  employee  even  though  the  employee  is  not  an  active 
participant  and  the  meeting  is  not  directly  related  to  his  work. 
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(T)  TRAVEL  ALLOWANCES  AND  EXPENSE  ACCOUNTS 

While  most  contractor  establishments  reported  the  allowance  of 
actual  expenses  while  in  a  travel  status,  or  in  some  cases  specified  the 
payment  of  per  diem  (chiefly  between  $12  and  $16  a  day)  in  lieu  of 
actual  expenses,  a  few  indicated  they  considered  such  allowances  in 
the  nature  of  normal  procedure  rather  than  an  employee  benefit. 

“Reasonable  actual  expenses”  usually  covered  this  item,  three 
establishments  mentioning  $15  and  one  $18  as  ceilings.  Per  diem 
rates  in  lieu  of  actual  expenses  were  stated  variously  as  “Government- 
approved  rates;”  $12,  $15,  sometimes  according  to  place  of  travel; 
scales  of  $12,  $14,  and  $15  according  to  salary  status  of  employee 
traveling  (e.g.,  under  $10,000  a  year,  $10,000  a  year  and  over,  and 
officers,  respectively);  $16  to  members  of  laboratory  staff;  $16  all, 
employees,  $20,  division  and  facilities  chiefs;  $16  in  the  United  States, 
and  State  Department  or  Bureau  of  the  Budget  scales  outside;  and 
various  sums  as  per  diem  ($8  to  $13)  in  addition  to  travel  expenses  in 
three  instances.  Mileage  for  automobiles  where  mentioned  was  most 
frequently  stated  as  allowable  at  8  cents  a  mile;  one  range  7  to  10 
cents;  one  at  8.5  cents;  and  two  at  10  cents.  Car  rental  was  mentioned 
in  two  cases.  (Federal  employees  are  allowed  up  to  $16  per  diem  and 
10  cents  a  mile  for  use  of  automobiles.) 

Four  contractor  establishments  detailed  provisions  for  alio  wing- 
moving  expenses  on  transfer  or  new  hires.  On  transfer,  one  establish¬ 
ment  assumes  responsibility  for  all  phases  of  relocation,  including  an 
additional  month’s  pay  to  cover  unforeseen  contingencies.  Others 
allow  expenses  and/or  per  diem  for  the  employee  and  his  dependents. 

(U)  SAVINGS  PLANS 

Credit  Union  availability  and  payroll  deductions  for  purchase  of 
U.S.  savings  bonds  were  most  often  the  only  savings  arrangements 
reported  by  contractor  establishments.  However,  two  establish¬ 
ments  offer  plans  in  which  the  organization  participates.  One  such 
plan  requires  1-year  service;  maximum  contribution  of  7%  percent  of 
salary  per  month  (maximum  $83).  The  company  adds  10,  20,  or  30 
percent  of  amount  contributed  by  the  employee  for  1,  2,  or  3  and  more 
years  of  service,  respectively.  Participant  with  3  or  more  years  of 
service  may  elect  to  have  all  moneys  held  as  Government  bonds,  com¬ 
pany  stock,  or  cash,  or  a  combination  of  these  three.  In  the  second 
plan,  employees  are  eligible  for  participation  in  the  company  thrift 
plan,  which  permits  a  monthly  contribution  by  the  employee  of  up  to 
5  percent  of  his  monthly  salary  plus  an  additional  1  percent  for  each 
5  years  of  service  by  the  employees.  The  company  contributes  50 
cents  for  each  $1  contributed  by  the  employee.  The  proceeds  are 
used  to  purchase  U.S.  Government  bonds  and/or  company  stock  at 
the  election  of  the  employee. 

(V)  MISCELLANEOUS  BENEFITS 

(1)  Severance  pay  is  provided  by  one  contractor  establishment. 
Staff  personnel  receive  not  to  exceed  3  months  pay,  nonstaff  receive 
not  to  exceed  8  weeks  pay. 

(2)  A  sabbatic  pay  plan  is  operated  by  one  contractor  establish¬ 
ment  in  which  all  persons  exempt  from  the  Fair  Labor  Standards 
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Act  participate,  after  they  have  been  with  the  establishment  for  1 
year.  The  plan  provides  that  for  each  day  of  vacation  accumulated 
after  1  year’s  service,  the  employee  will  accrue  an  amount  equal  to 
3  percent  of  his  monthly  salary,  payable  at  the  time  he  takes  his 
vacation.  The  sabbatic  pay  for  vacation  is  in  addition  to  regular 
salary  paid  during  vacation.  There  are  only  two  circum stances  in 
which  sabbatic  pa}~  may  be  received:  If  vacation  is  actually  taken,  or 
in  case  of  termination. 

(3)  A  hardship  allowance  of  10  percent  of  base  salary  is  offered  by 
one  contractor  establishment  to  employees  permanently  assigned  at 
six  designated  work  locations  in  the  United  States  and  Canada. 
This  is  to  compensate  for  unfavorable  circum  stances  such  as  weather, 
isolation  lack  of  educational  facilities,  etc.,  and  to  reduce  cost  of  staffing 
these  locations  by  eliminating  so  far  as  possible,  voluntary  terminations 
and  the  ensuing  cost  of  replacement.  At  some  oversea  locations, 
employees  of  this  establishment  receive  hardship  allowances  based 
on  U.S.  State  Department  allowances  for  foreign  service. 

(4)  A  discoimt  fare  privilege  of  90  percent  is  offered  by  one  con¬ 
tractor  establishment  to  employees  and  their  dependents  for  vacation 
travel  over  the  air  routes  of  the  system  it  operates. 

(5)  Sloan  fellowships  (1  year’s  study  at  MIT)  are  offered  to  two 
employees  annually  by  one  contractor  establishment.  These  em¬ 
ployees  receive  regular  salary  plus  relocation  and  moving  expense. 

(6)  Other:  One  contractor  establishment  provides  top  staff  mem¬ 
bers  $400  per  month  in  the  event  of  total  and  permanent  disability. 
There  is  an  offset  against  this  benefit  received  from  either  workmen’s 
compensation  or  the  disability  portion  of  the  social  security  law.  The 
same  establishment  provides  a  grant  of  $2,000  per  year  per  child  for 
those  members  of  the  president’s  staff  who  have  sons  or  daughters 
enrolled  in  an  accredited  college  or  university  (currently  12  students). 
Award  of  this  grant  is  subject  to  the  approval  of  the  president  of  the 
organization. 

3.  Turnover 

The  universities  covered  in  the  survey  provided  only  a  limited 
amount  of  information  on  turnover  of  scientific  and  engineering  per¬ 
sonnel.  Information  on  Government-military  personnel  was  pri¬ 
marily  concerned  with  intraservice  movement  below  the  $12,000 
salary  level.  Therefore,  the  principal  comparisons  made  below,  on 
hires  and  separations,  are  between  Government-civilian  personnel 
and  nonuniversitv  contractor  personnel.  Data  relate  to  fiscal  vear 
1961. 

Few  respondents  provided  data  about  increases  in  salaries  resulting 
from  change  of  employers,  most  stating  that  they  did  not  know.  For 
this  reason,  such  data  are  not  presented  or  analyzed  here. 

(A)  HIRES 

It  is  apparent  that  the  contractors  fill  a  much  larger  percentage  of 
their  jobs  at  intermediate  and  higher  salary  levels  than  does  the  Gov¬ 
ernment.  The  contractors  furnishing  data  hired  75  percent  of  their 
new  employees  under  $12,000,  as  compared  to  95  percent  for  the 
Government  activities  surveyed.  The  contractors  hired  8  percent 
of  their  new  employees  above  $15,000,  as  compared  to  less  than  1 
percent  for  the  Government. 
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The  contractor’s  competitive  advantage  over  the  Government  in 
hiring  and  retaining  people  at  upper  salary  levels  is  indicated  by  the 
following  comparison: 


Government  Contractor 
hires  from  I  hires  from 
industry  Government 


Under  $12,000.... 
$12,000  to  $15,000 
$15,000  to  $20,000 


501  93 

30  32 

2  19 

I 


The  absolute  numbers  are  not,  of  course,  significant  in  themselves, 
but  the  relationships  seem  to  be.  The  contractors  seem  to  be  able  to 
hire  personnel  away  from  the  Government  with  equal  success  at  all 
salary  levels. 

A  comparison  of  separations  by  salary  brackets  also  reveals  certain 
significant  differences: 


Separations  from  Govern¬ 
ment  to  industry 


Salary 


Number  of 
separations 
to  industry 

Percent  of  all 
separations 
at  salary  level 

Under  $12,000 _ _ 

297 

21.6 

$12,000  to  $15,000 . . . . . 

46 

31.7 

$15,001  to  $20,000 . . . 

12 

27.3 

Over  $20,000 . . . . . . . 

0 

0 

Separations  from  con¬ 
tractors  to  Government 


Under  $12,000 _ 

$12,000  to  $15,000. 
$15,000  to  $20,000. 
Over  $20,000 _ 


Salary 


Number  of 
separations 
to  Govern- 


Percent  of  all 
separations 
at  salary  level 


ment 


66  6.0 

7  2.4 

7  4.4 

1  2.3 


ANNEX  6 


ANNOTATED  BIBLIOGRAPHY  ON  FEDERAL  CONTRACTING- 
OUT  OF  RESEARCH  AND  DEVELOPMENT 

INTRODUCTION 

The  purpose  of  this  bibliography  is  to  identify  significant  docu¬ 
ments,  studies,  reports,  and  comments  which  deal  with  the  contracting 
out  of  Federal  research  and  development  programs  to  private  institu¬ 
tions  and  enterprises. 

No  attempt  has  been  made  to  cover  all  aspects  of  the  subject.  The 
intention  is  rather  to  select  from  the  voluminous  literature,  published 
primarily  since  1957,  those  materials  which  describe  and  appraise 
Federal  organization  and  procedures  for  the  conduct  of  research  and 
development,  both  in  direct  Federal  operations  and  by  contract, 
pointing  up  criticisms  of  Federal  practice  and  the  problems  and 
questions  growing  out  of  Federal  experience  in  this  area. 

Citations  to  revelant  public  laws,  departmental  regulations,  and 
Government -wide  directives  have  not  been  listed.  Texts  of  the  more 
important  of  these  may  be  found  in  numerous  congressional  hearings 
cited  in  this  bibliography. 

BOOKS,  DOCUMENTS,  AND  MAGAZINES 

Cherington,  Paul  W.  and  others.  Organization  and  R.  &  D.  decision¬ 
making  within  a  Government  department.  (In  Conference  on  the 
Economic  and  Social  Factors  Determining  the  Rate  and  Direction 
of  Inventive  Activity,  1960.)  [Papers  at  a  conference  held  under 
the  auspices  of  the  Universities-National  Bureau  Committee  for 
Economic  Research  and  the  Committee  on  Economic  Growth  of 
the  Social  Science  Research  Council.  New  York,  National 
Bureau  of  Economic  Research,  1960]  29  pp. 

Considers  the  relation  between  organization  and  R.  &  D.  decision-making 
within  a  Government  agency  and  draws  some  comparisons  between  the 
handling  of  R.  &  D.  questions  and  problems  in  Government  and  in  commer¬ 
cial  organizations.  Of  particular  interest  are  the  sections  dealing  with  the 
role  of  contractors  and  other  forces  influencing  policy  decisions  (p.  16+) , 
Noting  that  contractors  “are  perhaps  the  most  important  source  of  new 
weapons  ideas”  the  writers  point  out  that  occasionally  “advocacy  becomes 
mixed  with  education  in  unwholesome  proportions.  Particularly  trouble¬ 
some  are  the  unrealistic  cost  and  time  estimates  submitted  to  ‘sell’  a  com¬ 
pany’s  proposals.” 

Corson,  John  J.  Partners  in  the  space  age.  (In  Management  Re¬ 
view,  September  1959,  v.  48,  pp.  9-14  +  .) 

Enumerates  four  developments  in  the  space  age  that  necessitate  change  in 
Government  contracting  policies  and  procedures  and  five  requirements 
necessary  to  attain  a  balance  between  public  and  private  business  in  the 
next  decade. 
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DuBridge,  L.  A.  Science  and  government.  (In  Chemical  and  Engi¬ 
neering  News,  Apr.  6,  1953,  v.  31,  pp.  1384-1390.) 

The  President  of  the  California  Institute  of  Technology  says  that  “the 
most  successful  laboratories  for  turning  out  new  ideas,  new  equipment,  and 
new  techniques  for  the  military  services  are  those  operated  under  ‘manage¬ 
ment  contracts’ — Government-owned  laboratories  under  private  manage¬ 
ment  *  *  *.  They  have  the  advantage  of  private,  civilian,  non-civil- 
service  management.  And  yet,  being  Government-owned,  they  can  be  kept 
in  close  touch  with  the  practical  problems  of  the  sponsoring  agency.  *  *  *” 

Recommends  that  the  Department  of  Defense  “begin  at  once  to  find  ways 
and  means  whereby  any  new  research  facility,  and  as  many  as  possible  of 
the  existing  ones,  may  be  transferred  from  military  direction  to  the  private 
management  contracts.  *  *  *  I  make  this  proposal  because  I  think  the 
Government  is  not  getting  its  money’s  worth  out  of  many  existing  military 
laboratories.  Military  organization,  military  customs,  practices  and  rules, 
military  traditions  are  all  made  for  fighting  and  not  for  research.  *  *  * 
Let’s  face  the  fact:  a  civilian  scientist,  as  a  scientist,  just  doesn’t  care  to 
take  his  orders  from  a  colonel.  *  *  *” 

Government  Employees  Council,  AFL-CIO.  Presentation  of  the 
Government  Employees  Council,  AFL-CIO,  to  the  executive 
branch  of  the  U.S.  Government  in  reference  to  the  Council’s 
opposition  to  Bureau  of  Budget  Bulletin  60-2.  Washington, 
D.C.  1961.  13  pp. 

The  Council  is  “gravely  concerned  over  the  growing  practice  in  the 
Federal  service,  to  contract  to  private  interests,  certain  governmental 
services  and  functions  that  have  historically  been  performed  by  civil  service 
employees.  This  contract  practice  has  increased  over  the  past  8  years,  and 
has  been  stepped  up  particularly  as  a  result  of  the  previous  administration’s 
policy  required  in  Bureau  of  Budget  Bulletin  60-2,  dated  September  21,  1959. 

“This  policy7  has  led  to,  and  caused,  the  discharge  of  thousands  of  career 
civil  service  employees  before  they  have  become  eligible  for  retirement,  and 
at  an  age  where  industry  and  other  governmental  agencies  are  unwilling  to 
employ  their  services.  The  policy  has  caused  the  waste  of  valuable  skills 
and  the  loss  of  the  effective  utilization  of  hundreds  of  millions  of  dollars 
invested  in  plant  facilities  and  tools.  It  has  caused  thousands  of  families, 
and  hundreds  of  local  communities,  to  suffer  adverse  economic  adjustment 
and  hardships.  It  has  also  fostered  and  promoted  higher  defense  costs  to 
the  taxpayer,  and  has  been  responsible  for  the  adequacy,  and  quality*,  of 
our  country’s  defense  posture  to  be  vested  in  the  profit  motivated  segment 
of  our  economy,  instead  of  under  the  control  of  the  Congress  and  the  admin¬ 
istration,  as  required  by  our  Constitution.” 

Harvard  and  the  Federal  Government;  a  report  to  the  faculties  and 
governing  board  of  Harvard  University  [Cambridge,  Harvard 
University,  1961].  36  pp. 

“Harvard  is  by  no  means  unique  in  its  new  relationship  with  Government. 
At  least  80  percent  of  the  institutions  of  higher  education  in  the  United 
States  now  receive  Federal  funds,  and  Harvard  is  one  of  those  heavily 
involved  in  Federal  programs. 

“Government  funds  tend  to  concentrate  in  the  relatively  few  institutions 
with  strong  graduate  and  professional  programs  in  the  natural  sciences 
because  of  the  heavy  national  emphasis  on  research.  A  recent  study  of 
Federal  expenditures  for  research  in  287  institutions  shows  that  5  institu¬ 
tions  received  57  percent  of  the  total,  while  20  institutions  received  79 
percent  and  66  received  92  percent. 

“By  1960  Harvard  was  participating  in  at  least  34  categories  of  programs 
managed  by  two  score  Federal  agencies,  under  the  general  oversight  of  a 
dozen  congressional  committees. 

“The  decentralized  nature  of  Federal  research  programs  may  help  the 
university  protect  itself  against  deliberate  encroachment,  but  it  makes  it 
all  the  more  difficult  to  preserve  the  proper  balance  *  *  *  among  various 
schools  and  departments,  or  within  each  of  them  between  research  and 
teaching. 
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“Federal  grants  for  research  and  for  construction  have  brought  great 
benefits  to  Harvard  yet  there  is  a  danger  that  the  total  program  of  the 
university  could  be  affected  by  the  extent  that  the  unreimbursed  costs  and 
matching  funds  involved  in  such  grants  use  up  the  precious  unrestricted 
funds  that  would  be  available  for  other  purposes.  The  three  greatest 
threats  posed  by  Federal  aid  are  likely  to  be  in  the  balance  among  the  several 
fields  of  learning;  in  the  balancing  between  teaching  and  research;  and  in 
the  balance  within  the  faculty  between  those  with  and  those  without  tenure 
appointments. 

“University  and  Government  people  alike  have  been  slow'  to  realize  the 
significance  of  their  new  relationship.  The  Government  now  calls  on  the 
universities  for  achievements  that  depend  on  the  highest  qualities  of  crea¬ 
tivity,  but  sometimes  through  purchasing  procedures  that  could  destroy  the 
environment  in  wilich  such  qualities  flourish.  *  *  *  Research  can  be  car¬ 
ried  on  effectively  in  the  long  run  only  if  a  university  maintains  its  overhead 
in  an  intellectual  and  academic,  as  well  as  an  administrative,  sense.  *  *  *  It 
is  not  a  question  of  asking  the  Government  for  more  money,  but,  rather, 
of  asking  it  to  give  its  funds  with  a  proper  regard  for  the  total  function  of 
the  university.” 

Heyman,  Victor  K.  Government  by  contract:  boon  or  boner?  (In 
Public  administration  Review,  spring  1961,  v.  21,  pp.  59-64.) 

Concerned  with  the  problems  of  control,  economy,  and  benefits  obtained 
by  contracting  with  private  institutions  for  services  of  an  administrative, 
managerial,  or  scientific  nature. 

Enumerates  the  three  major  types  of  research  and  development  contracts, 
giving  examples  of  various  types  used  by  the  military.  States  that  “it  is 
clear  that  the  military  has  contracted  for  a  wide  range  of  functions  which 
give  the  contractors  tremendous  power.” 

Defines  contracting  out  as  a  “system  that  allows  the  Government  to  farm 
out  a  complete  range  of  administrative  and  executive  responsibilities  accom¬ 
panied  by  money,  authority,  and  responsibility.” 

States  that  the  problems  arising  from  this  system  are  as  follows:  (1)  the 
Government  will  never  be  able  to  attain  the  knowledge  and  experience  to 
perform  its  assigned  functions  wdth  civil  service  and  military  personnel  if  it 
contracts  for  them  every  time  they  are  needed;  (2)  the  incentives  to  efficiency 
in  most  of  these  contracting  operations  are  quite  small,  and  in  some  cases 
negative;  (3)  the  simple  dependence  of  the  Government,  particularly  the 
military,  on  contractors  may  be  most  undesirable;  (4)  the  problem  of  salaries 
as  function  after  function  is  contracted,  the  bidding  price  of  good  personnel 
goes  up  and  the  Government  finds  itself  unable  to  hire  and  keep  good  men 
at  civil  service  salaries. 

Hitch,  Charles  and  Roland  X.  McKean.  Military  research  and 
development.  (In  their  The  economics  of  defense  in  the  nuclear 
age.  Cambridge,  Harvard  University^ Press,  1960,  pp.  243-265.) 

Defines  the  varieties  of  military  research  and  development,  enumerates 
some  of  the  problems  and  “common  pitfalls”  and  discusses  proposals  for 
reorganizing  research  and  development. 

The  demand  for  strong  central  direction  and  coordination,  review  of 
programs  and  projects,  elimination  of  competition,  and  the  weeding  out  of 
duplicating  projects  are,  according  to  the  authors,  “based  on  a  fundamental 
misunderstanding  of  the  nature  of  research  and  development.  They  treat 
as  certain  what  is  highly  uncertain.  They  trv  to  strengthen  control  at  the 
top  when  what  is  needed  is  initiative  and  spontaneity  at  the  bottom.  They 
try  to  suppress  competition  and  diversification  because  particular  duplica¬ 
tions  are  obviously  wasteful  from  the  vantage  point  of  hindsight,  apparently 
unaware  that  duplication  is  a  rational  necessity  when  we  are  confronted 
with  uncertainty  and  that  competition  is  our  best  protection  against  bureau¬ 
cratic  inertia.” 

The  real  and  challenging  problems  in  research  and  development  are  listed 
as:  (1)  How  can  we  effectively  decentralize?  (2)  How  can  we  make  good 
use  of  interservice  and  interagency  competition  while  curbing  its  undesirable 
features?  (3)  How  can  we  judge  and  choose  contractors  and  laboratories? 
and  (4)  How  should  research  and  development  be  planned? 
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Katzenbach,  Edward  L.  Ideas:  a  new  defense  industry.  (In  Re¬ 
porter,  Mar.  2,  1961,  v.  24,  pp.  17-21.) 

Explains  that  the  Government  has  established  its  own  corporations 
independent  of  the  civil  service  and  therefore  “contracted  advice  has 
become  a  new  instrument  of  Government  in  our  time.”  Describes  these 
corporations  and  their  influence. 

Kidd,  Charles  Vincent.  American  universities  and  Federal  research. 
Foreword  by  Paul  E.  Klopsteg.  Cambridge,  Mass.,  Belknap 
Press,  1959.  272  pp. 

“The  central  thesis  of  this  book  is  that  large-scale  Federal  financing  of 
research  has  set  in  motion  irreversible  forces  that  are  affecting  the  nature 
of  universities,  altering  their  capacity  to  teach,  changing  their  financial 
status,  modifying  the  character  of  parts  of  the  Federal  administrative 
structure,  establishing  new  political  relations,  and  changing  the  way  research 
itself  is  organized.  I  believe  that  the  wisdom  with  wdiich  these  forces  are 
guided  and  controlled  by  the  universities  and  by  the  Federal  Government 
will  have  a  major  influence  not  only  on  the  capacity  of  this  Nation  to  defend 
itself,  but  on  the  economic  growth  of  the  Nation  and  the  preservation  of 
the  essential  values  that  underlie  our  society.” 

Of  particular  note  are  the  chapters  on  research  goals  of  Federal  agencies 
(p.  1),  Federal  research  funds  (p.  39),  and  university  participation  in 
Federal  decision  (p.  189). 

Livingston,  J.  Sterling.  Weapon  system  contracting.  (In  Harvard 
Business  Review,  July- August  1959,  v.  37,  pp.  83-92.) 

Considers  the  problem  confronting  the  military  in  deciding  how  much 
authority  they  can  delegate  to  private  contractors  without  losing  control 
over  the  development  of  their  weapon  systems,  and  also  without  abdicating 
their  responsibility  for  the  proper  expenditure  of  public  funds. 

Believes  that  three  methods  of  weapon  system  contracting  will  be  used 
for  some  time  to  come:  (1)  The  systems  engineer  and  associate  prime 
contractors  method;  (2)  the  system  prime  and  associate  prime  contractors 
method;  (3)  the  team  contractor  method. 

Concludes  that  “as  weapon  manufacturers  develop  stronger  systems 
engineering  and  managment  staffs,  the  military  services  are  likely  to  make 
greater  use  of  system  prime  contractors  for  both  systems  integration  and 
management.  At  the  same  time,  the  services  can  be  expected  to  develop 
their  own  weapon  systems  engineering  and  management  capabilities,  to 
improve  their  decision-making  processes,  and  to  exercise  more  effective 
control  over  system  prime  and  associate  prime  contractors.” 

Management  of  research,  development,  test  and  evaluation  programs: 
L".S.  Air  Force.  A  study  made  by  representatives  of  Bureau  of 
the  Budget,  General  Accounting  Office,  Department  of  the  Air 
Force,  Office  of  the  Assistant  Secretary  of  Defense  (Comptroller). 
[Washington]  1960.  249  pp. 

The  study  group  summarizes  its  findings  on  organization  for  research  and 
development  management  in  these  words:  “The  centralized  organization 
for  research  and  development  (sec.  Ill)  represented  by  the  Air  Research 
and  Development  Command  is  unique  in  the  Department  of  Defense.  The 
organization  structure  lends  itself  to  the  development  and  application  of 
uniform  policies  and  procedures  for  program  administration.  The  excellent 
system  of  program  documentation  and  reporting,  likewise,  has  been  facili¬ 
tated  by  the  existence  of  a  single  centralized  channel  for  management  and 
administration.”  For  a  detailed  analysis  of  the  organization  see  pages 
14-53. 

Concerning  contract  versus  in-house  research  the  report  states:  “The 
Air  Force  accomplishes  most  of  its  research  and  development  under  con¬ 
tracts  with  universities,  private  scientific  laboratories,  and  industry.  Al¬ 
though  a  certain  amount  of  research  and  development  is  performed  in  the 
ARDC  centers  and  laboratories,  the  major  in-house  technical  effort  involves 
the  testing  and  evaluation  of  contractor-developed  military  ‘hardware.’ 
From  a  financial  management  standpoint  there  is  almost  a  complete  sepa- 
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ration  of  the  contract  program  and  the  in-house  program.  Everything 
accomplished  in  the  contract  program  is  planned,  programed,  budgeted, 
accounted  and  reported  for  in  terms  of  individual  research  and  development 
tasks,  projects  and  systems,  whereas  the  in-house  R.  &  D.  program,  though 
planned  and  programed  on  a  similar  basis,  is  budgeted  and  accounted  for 
on  the  basis  of  specific  functions  and  organizations.” 

Miller,  Arthur  S.  Administration  by  contract:  a  new  concern  for 
the  administrative  lawyer.  (In  New  York  University  law  review, 
May  1961,  v.  36,  pp.  957-990.) 

Considers  in  detail  “the  closer  relationship  between  Government  and 
business  and  other  private  enterprises,  carried  out  through  the  means  of 
contract,  the  net  result  of  which  is  the  accomplishment  of  a  number  of 
governmental  activities  by  private  endeavor.”  Discusses  {the  nature  and 
extent  of  federalism  by  contract  as  well  as  its  benefits  and  problems.  Con¬ 
cludes  that: 

“1.  The  distinction  between  public  and  private  law,  already  becoming  an 
anachronism,  will  be  further  erased. 

“2.  Federal  contracts  are  likely  to  become  a  part  of  public  law,  ’with  all  of 
the  implications  of  such  a  development.  For  example,  the  illogical  dis¬ 
tinction  between  proprietary  and  governmental  functions  will  be  supplanted, 
should  that  occur.  A  new  category  of  ‘administrative  contracts’  may  be 
recognized. 

“3.  Since  the  contractual  system  represents  a  partial  joinder  of  political 
and  economic  power,  the  operation  of  Galbraith’s  ‘concept  of  countervailing 
power’  is  being  unbalanced  or  diminished.  To  some,  this  portends  the 
likelihood  of  despotism. 

“4.  Recognition  of  the  governmental  character  of  contracting-out  may 
speed  the  trend  some  perceive,  and  others  argue  for,  toward  the  application 
of  the  constitutional  concept  of  due  process  of  law  to  the  large  business  cor¬ 
poration. 

“5.  A  further  diminution  in  relative  importance  of  both  the  Congress  and 
the  judiciary  is  likely  to  take  place.  The  ‘Administrative  State’  (Pound’s 
‘executive  hegemony’)  is  already  a  reality,  one  in  which  executive  decisions 
overshadow  in  importance  the  legislative  and  the  judicial. 

“6.  A  concept  of  cooperation  will  increasingly  supplant  the  concept  of 
competition  which  for  so  long  dominated  social  and  political  thinking. 
Within  the  business  community  this  development  is  already  clearly  evident; 
witness,  for  example,  the  demands  for  fair-trade  laws,  for  the  outlawing  of 
‘unfair’  competition,  the  administered-price  system,  and  the  growing  recog¬ 
nition  that  a  community  of  interest  exists  among  the  components  of  those 
huge  private  collectivities,  the  corporations  *  *  *  .” 

National  Research  Council.  Committee  on  Scope  and  Conduct  of 
Materials  Research.  More  effective  organization  and  adminis¬ 
tration  of  materials  research  and  development  for  national  secur¬ 
ity;  a  report,  Washington,  National  Academy  of  Sciences-Na- 
tional  Research  Council.  1960.  30  pp. 

The  Committee  recommends  the  following  Government  incentives  to 
stimulate  research  and  development  on  new  and  improved  materials  for 
national  security  purposes: 

“(a)  Contract  Policy. — Contracts  with  broadly  defined  objectives  should 
be  made,  and  detailed  and  time-consuming  reporting  and  accounting  pro¬ 
cedures  should  be  minimized.  Adequate  funding  should  be  made  available 
to  sponsoring  agencies  in  order  to  permit  the  placing  of  appropriate  research 
and  development  contracts  for  periods  of  at  least  3  and  preferably  5  years. 

“(b)  Patent  Policy. — In  view  of  the  differing  policies  of  various  agencies, 
a  uniform  patent  policy  should  be  developed  for  research  and  development 
work  affecting  materials  following  the  present  Department  of  Defense  policy 
of  allowing  the  contractor  to  retain  commercial  rights  to  any  invention. 

“(c)  ‘Know-How’. — In  order  to  make  it  practicable  for  industrial  con¬ 
cerns  with  long  experience  to  participate  effectively  in  Government  materi¬ 
als  programs,  provision  should  be  made  for  limiting  the  extent  to  which 
‘know-how’  acquired  over  a  long  period  of  time  with  private  funds  has  to  be 
released  under  a  later  Government  contract.” 
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National  Research  Council.  Special  Advisory  Committee  on  the 
Role  of  the  Department  of  Commerce  in  Science  and  Technology. 
The  role  of  the  Department  of  Commerce  in  science  and  tech¬ 
nology;  a  report  to  the  Secretary  of  Commerce  [Washington, 
National  Academy  of  Sciences-National  Research  Council,  I960]. 
158  pp. 

In  this  evaluation  of  the  scientific  research  functions  and  operations  of 
the  Department  of  Commerce  seven  areas  have  been  studied.  These  are: 
the  National  Bureau  of  Standards,  the  Weather  Bureau,  Coast  and  Geodetic 
Survey,  Bureau  of  Public  Roads,  Office  of  Technical  Services,  Patent  Office 
and  Maritime  Administration.  Concludes  that  enlarged  programs  in  science 
and  technology  are  needed,  and  notes  that  inadequacies  of  present  space  and 
facilities  are  effective  barriers  to  attracting  new  staff  of  the  quality  required. 
Suggests  organizational  changes  and  higher  rates  of  compensation. 

Price,  Don  K.  and  others.  Current  trends  in  science  policy  in  the 
United  States.  (In  Impact  of  science  on  society,  v.  10,  1960, 
No.  3,  pp.  187-213.) 

The  section  devoted  to  problems  in  national  science  policy  (pp.  194-202) 
considers  contracts  and  grants.  Government-university  relationships,  and 
Government-business  relationships.  An  excellent  bibliography  accompanies 
the  article. 

Price  Don  K.  Government  and  science,  their  dynamic  relation  in 
American  democracy.  New  York,  New  York  University  Press, 
1954.  203  pp. 

In  the  chapter,  ‘'Federalism  by  Contract/'  (pages  65-94,  the  author  notes 
that  “the  United  States  has  improvised  a  new  kind  of  federalism  for  the 
conduct  of  research.  This  is  based  on  at  least  five  types  of  relationships 
with  private  institutions.”  These  he  describes  in  detail  and  considers  the 
implications  of  these  new  relationships. 

“The  contractual  system  has  certainly  given  the  Government,  and  particu¬ 
larly  the  military  departments,  great  advantages  of  flexibility,  and  it  has 
enabled  them  to  make  use  of  managerial  talent  that  under  present  conditions 
cannot  be  found  in  adequate  quantity  in  Government  agencies.  But  this 
very  advantage  suggests  the  major  weakness  of  the  system:  A  government 
that  cannot  provide  adequate  administrators  for  the  comparatively  minor 
operating  subdivisions  of  its  program  is  bound  to  have  difficulty  in  tying 
those  pieces  together  into  a  general  program  that  makes  sense.  It  is  proper 
enough  to  insist  that  each  private  institution  ought  to  be  given  latitude  in 
a  research  or  development  contract  and  not  be  bound  by  unnecessary 
specifications  or  requirements.  But  in  a  broad  sense  the  program  must  be 
based  on  a  coherent  system  of  governmental  requirements  and  public  policy, 
or  there  is  no  justification  in  supporting  it  with  public  funds.  The  basic 
question  is  whether  the  Government  has  an  adequate  system  of  top  manage¬ 
ment  and  enough  foresight  and  expertise  in  preparing  its  advance  plans  to 
unify  the  vast  scientific  program  into  a  coherent  whole”  (p.  92). 

Ravitz,  Harry  I.  Research  and  development  procurement  by  the 
armed  services.  (In  George  Washington  Law  Review,  January 
1957,  v.  25,  pp.  240-255.) 

“Outlines  generally  some  of  the  more  significant  aspects  of  the  field  of  re¬ 
search  and  development  procurement  by  the  three  military  departments, 
particularly  those  aspects  which  set  it  somewhat  apart  from  other  types  of 
procurement.”  Notes  the  growing  tendency  “in  the  armed  services  for 
negotiations,  preparation  and  administration  of  research  and  development 
contracts  to  be  handled  by  personnel  and  organizations  devoted  primarily 
to  this  type  of  activity.” 

Research:  leave  how  much  to  Lrncle  Sam?  (In  Business  Week,  Dec. 
23,  1961,  pp.  52-57.) 

“The  Government  needs  basic  research  to  support  its  many  advanced 
projects.  Universities  can’t  be  employed  to  do  all  the  necessary  basic 
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studies  the  Government  needs.  Therefore,  it  stands  to  reason  that  industry 
should  be  called  to  do  more  and  more  of  this  kind  of  work.  From  the  look 
of  things,  it  shouldn’t  be  long  before  everyone  has  as  much  Government- 
sponsored  work  as  he  wants — or  can  absorb.” 

Research  and  development  procurement.  (In  Federal  Bar  Journal, 
Julj'-September  1957,  v.  17,  pp.  179-327;  October-December 
1957,  v.  17,  pp.  329M74.) 

Of  particular  note  in  these  two  issues  devoted  to  research  and  development 
procurement  are  the  articles  by  James  T.  Ramey  and  John  A.  Erlewine, 
‘'Introduction  to  the  Concept  of  the  Administrative  Contract  in  Govern¬ 
ment  Sponsored  Research  and  Development,”  page  354,  and  John  C.. 
Honey  on  “Federal  Government  Organization  and  Programs  for  Research 
and  Development — an  Overview,”  page  215. 

Rivlin,  Alice  M.  Federal  support  of  research  in  universities.  (In  her 
Role  of  the  Federal  Government  in  financing  higher  education. 
Washington,  The  Brookings  Institution,  1961,  pp.  24-56.) 

Reviews  briefly  the  broad  range  of  subjects  covered  by  federally  sponsored 
university  research  and  discusses  the  impact  of  these  programs  on  the  col¬ 
leges  and  universities.  Notes  that,  “One  persistent  criticism  of  the  Federal 
research  program  *  *  *  is  that  it  has  been  primarily  project  oriented. 
The  Government  has  a  long  tradition  of  financing  specific  research  projects, 
rather  than  giving  block  grants  to  be  used  at  the  discretion  of  the  college  or 
university  doing  the  research.  It  has  been  alleged  that  the  project  system 
transfers  control  of  the  directions  which  inquiries  should  take  from  the 
institutions  to  the  Government  agency  which  approves  and  disapproves 
projects.  Also,  it  is  felt  that  the  project  system  tends  to  favor  areas  in 
which  the  research  to  be  done  can  easily  be  divided  into  neat  packages — 
at  the  expense  of  newer  areas  in  which  specific  projects  may  be  hard  to  de¬ 
fine.”  Other  criticisms  center  around  the  computation  of  overhead  costs 
and  the  use  of  funds  for  compensation  of  research  work  by  faculty  members. 

Rovere,  Richard  H.  Letter  from  Washington.  (In  New  Yorker, 
Feb.  27,  1960,  v.  36,  p.  112+'.) 

Points  out  that  “if  restraints  of  the  kind  now  imposed  on  the  research 
organizations  holding  contracts  with  the  Military  Establishment  are  widely 
imposed  and  accepted,  then  the  Government  will  lose  the  services  of  some 
gifted  authorities  and  public  opinion  will  be  impoverished  by  the  loss  of 
many  voices  that  might  enrich  it.” 

Emphasizes  that  the  “principal  value  of  independent  organizations  is, 
plainly,  their  independence.”  Points  out  the  danger  of  their  being  “sub¬ 
jected  to  mounting  political  pressures.” 

Tybout,  Richard  A.  Government  contracting  in  atomic  energy. 
Ann  Arbor,  University  of  Michigan  Press  [1956].  226  pp. 

An  analytical  study  of  the  contractual  arrangements  between  the  Govern¬ 
ment  and  private  contractors  which  have  been  adopted  in  the  atomic  energy 
industry.  Examines  the  characteristics  of  fixed-price,  variable-price,  and 
cost-plus-fixed-fee  contracts;  discusses  conditions  under  -which  each  is  used 
most  effectively  and  their  respective  limitations. 

“The  full  acceptance  of  uncertainty  by  the  Government  is  found  in  cost- 
plus-fixed-fee  contracts,  which  are  the  most  important  of  the  cost-reimburse¬ 
ment  contracts.  As  their  name  implies  [such  contracts]  provide  that  all 
expenses  properly  charged  to  the  service  of  operation  are  to  be  paid  by  the 
Government,  almost  invariably  in  atomic  energy  contracting  from  working 
capital  advanced  by  the  Government  (p.  51). 

“Differences  among  cost-reimbursement  contracts  are  due  to  differences 
in  the  fees  which  they  provide.  Academic  and  nonprofit  institutions 
customarily  receive  no  fees  for  cost-reimbursement  work.  *  *  *  In  contrast, 
business  firms  operating  under  cost-reimbursement  contracts  generally 
receive  a  fee  which  is  compensation  over  and  above  reimbursement  for  all 
costs  incurred  *  *  *.  Finally,  there  is  the  time-and-materials  contract, 
which  provides  for  reimbursement  by  adding  to  the  direct  labor  and  ma¬ 
terials  cost  a  factor  which  is  intended  to  cover  corresponding  overhead 
cost  plus  a  profit  (p.  51). 
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“Cost-plus-fixed-fee  contracts  are  the  backbone  of  the  atomic  energy- 
contractor  system.  They  account  for  80  percent  by  value  of  all  atomic 
energy  contracts  *  *  *”  (p.  63). 

Miltary  necessity  has  led  to  the  adoption  of  cost-plus-fixed-fee  contracts 
for  the  following  reasons:  (1)  Unfamiliar  production  problems  “which 
introduce  risks  into  plant  operations  to  the  extent  that  nothing  short  of 
Government  ownership  and  cost  reimbursement  provide  adequate  protec¬ 
tion  for  the  contractor;”  (2)  changing  “military  demands  created  by  the 
armaments  race,  advancing  military  techniques,  and  changing  strategic 
and  tactical  considerations  *  *  *. 

“From  the  [Atomic  Energy]  Commission’s  viewpoint,  cost-plus-fixed-fee 
contracts  possess  other  advantages.  They  bring  into  atomic  energy  opera¬ 
tions  persons  from  private  employment  who  have  technological  abilities  and 
talents  not  often  found  in  the  public  service.  They  make  available  *  *  * 
the  flexibility  of  private  salary  scales  and  promotional  policies.  And  they 
keep  open  the  possibility  of  a  return  to  commercial  activities  for  executives 
who  do  not  want  to  remain  in  low-salary  jobs  in  public  employment  (p.  64). 

“As  instruments  of  Government-business  relationships,  cost-plus-fixed-fee 
contracts  give  rise  to  controls  unknown  in  any  other  context.  They  far 
transcend  the  controls  usually  associated  with  "Government  regulation  and 
are  quite  dissimilar  to  the  Government-business  relationships  w^hich  follow 
from  traditional  fixed-price  and  variable-price  contracts  *  *  *  (p.  106). 

“Additional  support  for  the  concept  of  the  organizational  unity  of  the 
Commission  and  its  cost-plus-fixed-fee  contractors  is  found  in  the  integrated 
accounting  system,  the  reporting  system,  and  the  use  of  liaison  engineers, 
wr ho  are  probably  best  regarded  as  the  ‘eyes  and  ears’  of  Commission  officials. 
All  these  systems  permit  the  review  of  cost-plus-fixed-fee  contractors’ 
activities,  but  go  further  in  indicating  tests  and  criteria  for  approval  by 
public  officials”  (pp.  126-127). 

In  evaluating  cost-plus-fixed-fee  contracting  the  author  points  out  that 
“when  the  unknowns  in  an  entrepreneurial  situation  become  very  great, 
there  is  little  social  advantage  in  paying  the  profits  that  are  expected  to 
cover  chance  losses.  The  reason,  wTe  all  know,  is  that  the  costs  of  pro¬ 
curement  can  be  reduced  if  such  losses  are  paid  only  as  they  are  incurred 
(p.  158). 

“Not  only  does  the  use  of  cost-plus-fixed-fee  contracts  create  a  predis¬ 
position  in  favor  of  large  contractors,  but  it  limits  the  possibilities  of  shifting 
from  one  contractor  to  another.  *  *  *  From  this  last  standpoint,  the 
problem  of  creating  a  competitive  structure  for  future  commercial  applica¬ 
tions  in  atomic  energy  is  made  more  difficult  rather  than  easier  by  an 
increase  in  private  interest. 

“Competitive  industries  simply  are  not  created  in  the  environment  wThich 
gives  rise  to  the  use  of  cost-plus-fixed-fee  contracts  for  defense.  Public 
policies  such  as  are  followed  by  the  Atomic  Energy  Commission,  keeping 
in  the  public  sphere  all  technological  knowdedge  acquired  at  public  expense 
and  reducible  to  writing,  are  minimal.  They  must  be  supplemented  by 
information  and  training  programs  to  create  competitive  technical  abilities 
in  the  ranks  of  rival  industrial  organizations.  *  *  *  Secrecy  accentuates 
the  concentration  by  introducing  a  waiting  period  before  outsiders  can  even 
begin  to  think  about  the  complex  technological  problems  of  atomic  energy” 
(P-  171). 

U.S.  Atomic  Energy  Commission.  The  future  role  of  the  Atomic 
Energy  Commission  laboratories.  [Report  prepared  for]  Joint 
Committee  on  Atomic  Energy,  October  1960.  Washington,  U.S. 
Government  Printing  Office,  1960.  277  pp. 

The  Commission  concludes  that  “The  opportunities  for  mutual  enrichment 
of  the  research  and  training  activities  of  the  laboratories  and  the  universities 
will  continue  to  be  more  fully  utilized  during  the  decade.  All  of  the  factors 
linking  the  laboratories  and  the  universities — organization,  personnel,  related 
research  projects,  common  use  of  Commission-owned  facilities — will  be  en¬ 
couraged  and  strengthened  *  *  *.  Progress  has  been  made  in  recent  years 
in  arrangements  for  the  utilization  of  these  facilities  by  universities,  both  in 
the  conduct  of  research  programs  and  in  affording  opportunities  to  graduate 
students  to  do  advanced  wrork  at  the  laboratories.  Such  arrangements  have 
required  modification  of  the  normal  practices  of  both  the  laboratories  and 
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the  universities  *  *  *.  By  appropriate  arrangements  the  laboratories  can 
add  strength  to  those  universities  which  are  not  fully  prepared  to  meet  the 
demands  for  advanced  training  in  specific  fields  *  *  (pp.  33-34). 

Future  plans  for  each  laboratory  of  the  AEC  are  then  outlined  on  pages 
34-103. 

U.S.  Commission  on  the  Organization  of  the  Executive  Branch  of  the 
Government  (1953-55).  Research  and  development  in  the  Gov¬ 
ernment.  May  1955  [Washington,  U.S.  Government  Printing 
Office,  1955].  50  pp. 

The  Commission  accepted  the  administrative  management  recommenda¬ 
tions  of  its  task  force  and  offered  four  additional  recommendations.  Among 
the  administrative  recommendations  it  suggested,  “That  the  Weapons  Sys¬ 
tems  Evaluation  Group  be  shifted  to  contract  operation  with  university  or 
nonprofit  organizations  *  *  *”.  It  also  accepted  the  view  of  the  task  force 
that  operations  performed  by  Federal  civilian  agencies  are  “generally  at  a 
lower  level  of  effectiveness  than  could  be  realized  if  suitably  placed  in  the 
civilian  economy.”  It  recommended  that  “where  choice  is  possible,  opera¬ 
tions  of  research  and  development  should  be  performed  at  that  place  in  the 
Nation  where  they  can  be  done  most  effectively  and  with  the  greatest 
efficiency.”  In  this  connection  it  suggested  that,  “Even  where  operations 
must  be  done  in  military  installations,  frequently  increased  effectiveness 
and  efficiency  will  be  realized  through  operations  by  civilian  economy 
organizations,”  and  commended  the  trend  in  this  direction  by  the  Depart¬ 
ment  of  the  Air  Force. 

U.S.  Commission' on  Organization  of  the  Executive  Branch  of  the 
Government  (1953-55)  Committee  on  Business  Organization  of 
the  Department  of  Defense.  Subcommittee  report  on  research 
activities  in  the  Department  of  Defense  and  defense  related 
agencies.  April  1955  [Washington,  U.S.  Government  Printing 
Office,  1955].  91  pp. 

“Au  appraisal  and  evaluation  of  the  research  and  development  activities 
in  the  Department  of  Defense,  in  defense  related  agencies,  and  other  selected 
civilian  Government  agencies  engaged  in  research  projects  affecting  the 
Nation’s  military  strength  in  an  effort  to  determine  the  degree  of  overlapping 
and  cost  of  such  research  and  development  *  *  *. 

“The  study  is  limited  to  an  analysis  of  the  various  organizational  patterns 
for  the  establishment,  control,  and  administration  of  these  programs,  the 
mechanisms  for  cooperation  and  mutual  support  among  the  organizations 
involved  in  the  programs,  the  many  aspects  of  the  complex  professional 
personnel  problem  for  both  the  military  and  the  civilian,  the  various  meth¬ 
ods  of  tying  and  bonding  to  the  civilian  science  and  technical  community, 
and  the  relationships  with  the  military  field  forces.” 

U.S.  Congress.  House.  Committee  on  Appropriations.  Department 
of  Defense  appropriations  for  1962.  Hearings,  87th  Cong.,  1st 
sess.,  Pt.  4:  Research,  development,  test,  and  evaluation.  Wash¬ 
ington,  U.S.  Government  Printing  Office,  1961.  548  pp. 

In  regard  to  grants  to  and  research  contracts  with  colleges,  Dr.  York 
states,  “I  feel  that  if  the  DOD  would  not  actively  support  basic  research  at 
our  colleges  and  universities  there  is  a  danger  of  a  complete  vacuum  in  many 
of  the  fields  in  which  we  are  vitally  interested  because  of  the  expense  in¬ 
volved  *  *  *”  (p.  58). 

In  regard  to  contracts  with  nonprofit  corporations,  with  especial  reference 
to  Aerospace  Corp.,  Dr.  York  has  this  to  say:  “My  comment  is  with  the 
present  rules  and  regulations,  you  could  not  set  up  an  organization  like  the 
Aerospace  Corp.  within  the  Government  in  the  time  available  to  set  it  up. 
We  needed  it  right  away.  It  would  be  infeasible  to  have  done  it  within  the 
Government.” 

Air.  Mahon  had  previously  stated  that  the  “Committee  on  Appropriations 
is  concerned  over  the  lack  of  control  over  nonprofit  organizations  that  do 
research  jobs  for  the  military”  (p.  64). 
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See  also  Senate  Committee  on  Appropriations  hearings  on  Department  of 
Defense  Appropriations  for  1962  [H.R.  7851]  (pp.  1378-1379)  for  Mr.  Gil- 
patric’s  defense  of  Aerospace  Corp.  salaries. 

U.S.  Congress.  House.  Committee  on  Appropriations.  Depart¬ 
ment  of  Defense  appropriation  bill,  1962.  Report.  Washington, 
U.S.  Government  Printing  Office,  1961.  73  pp.  (87th  Cong., 

1st  sess.  H.  Rept.  574). 

“In  the  judgment  of  the  committee,  the  Government  is  moving  toward  a 
chaotic  condition  in  its  personnel  management  because  of  [the  practice  of  con¬ 
tracting  with  various  corporations  and  organizations  for  technical  manage¬ 
ment,  scientific  evaluations,  etc.]  *  *  *.  The  committee  believes  the  pro¬ 
cedures  now  followed  are  creating  considerable  additional  costs  for  the 
taxpayers. 

“To  a  considerable  extent  the  use  of  contracts  with  nonprofit  organizations 
is  merely  a  subterfuge  to  avoid  the  restrictions  of  civil  service  salary  scales. 

“It  is  noted  that  the  buildup  of  these  organizations  has  not  been  accom¬ 
panied  by  corresponding  reductions  in  the  number  of  military  and  civilian 
personnel  on  the  Government  rolls.  *  *  *  Military  and  civilian  personnel 
on  the  payroll  should  be  competent  to  do  the  jobs  assigned  to  them  or  they 
should  be  removed  from  the  payroll.” 

In  recommending  a  reduction  of  $5  million  in  the  budget  request  for 
Aerospace  Corp.  the  committee  states  that  it  “feels  that  the  salaries  paid 
by  the  Aerospace  Corp.  are  excessive,  that  its  overhead  costs  are  too  high, 
and  that  it  plans  to  employ  too  large  a  staff”  (pp.  53-54). 

U.S.  Congress.  House.  Committee  on  Appropriations.  Air  Force 
intercontinental  ballistic  missile  base  construction  program. 
Hearings,  87th  Cong.,  1  st  sess.  Washington,  U.S.  Government 
Printing  Office,  1961.  310  pp. 

Contractors  and  responsible  Government  officials  present  their  views  on 
various  problem  areas  in  the  ballistic  missile  construction  program  Find¬ 
ings  and  recommendations  of  the  committee  are  contained  in  House  Report 
No.  51,  87th  Congress,  1st  session,  dated  March  3,  1961. 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Contract¬ 
ing-out  procedures.  Hearings,  87th  Cong.,  1st  sess.,  Aug.  8-16, 
1961.  Washington,  U.S.  Government  Printing  Office,  1961. 
427  pp. 

Testimony  covers  a  wide  variety  of  contractual  services,  but  devotes 
considerable  attention  to  what  is  termed  “think”  or  “effort”  contracts.  The 
problem  of  cost  comparisons  between  inhouse  and  contractual  services  are 
enumerated  bv  Assistant  Secretarv  of  the  Air  Force  (Materiel)  Imirie  (pp. 
233-234). 

Views  of  the  American  Federation  of  Government  Employees  are  sub¬ 
mitted  in  a  statement  concerning  adverse  effects  of  contracting  Government 
work  to  private  business  (pp.  347-351). 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Employ¬ 
ment  of  retired  military  and  civilian  personnel  by  defense  indus¬ 
tries,  Hearings,  86th  Cong.,  1st  sess.,  July  7-Sept.  1,  1959. 
Washington,  U.S.  Printing  Office,  1959.  1061  pp. 

Witnesses  include  officials  of  the  military  services,  contractors,  and  mili¬ 
tary  and  industrial  associations.  A  detailed  statement  by  the  National 
Association  of  Manufacturers  covers  such  matters  as  advertising,  contribu¬ 
tions  and  donations,  compensation  for  personal  services  (pp.  299-334). 

U.S.  Congress.  House.  Committee  on  Armed  Services.  [Employ¬ 
ment  of  retired  military  and  civilian  personnel  by  defense 
industries.]  Hearings  released  from  executive  session  relating  to 
entertainment  furnished  by  the  Martin  Co.  of  Baltimore,  Md., 
of  U.S.  Government  officers,  86th  Cong.,  1st  sess.,  Sept.  10,  1959. 
Washington,  U.S.  Government  Printing  Office,  1959.  204  pp. 
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U.S.  Congress.  House.  Committee  on  Armed  Services.  Emplot'- 
ment  of  retired  commissioned  officers  by  Defense  Department 
contractors.  Report  of  the  Subcommittee  for  Special  Investiga¬ 
tions,  86th  Cong.,  1st  sess.,  Washington,  U.S.  Government 
Printing  Office,  1960.  170  pp.  (86th  Cong.,  1st  sess.,  com¬ 

mittee  print.) 

Data  presented  in  this  report  is  based  on  committee  hearings  and  responses 
to  a  questionnaire  sent  to  industry.  The  committee  notes  that  ‘‘The 
'coincidence’  of  contracts  and  personal  contacts  with  firms  represented  by 
retired  officers  and  retired  civilian  officials  sometimes  raise  serious  doubts 
as  to  the  complete  objectivity  of  some  of  these  decisions”  (p.  11).  Referring 
to  contractor  practices  of  advertising  of  competitive  weapons,  the  committee 
expresses  its  opinion  “that  such  advertising  is  detrimental  to  the  defense 
effort.  It  provokes  controversy  and  promotes  dissention,  and  introduces 
biased,  narrow,  and  prejudicial  considerations  in  purely  military  decisions” 
(p.  15).  Appendixes  include  a  compilation  of  laws  and  regulations  relating 
to  conflicts  of  interest  in  the  military  department,  Department  of  Defense 
directives  relating  to  conduct  of  procurement  personnel,  and  statistical  data 
on  salaries  and  employment  of  retired  officers  by  defense  contractors. 

The  subcommittee  report  is  incorporated  in  the  committee  report  on  H.R. 
10959,  dated  March  21,  1961  (86th  Cong.,  2d  sess.  H.  Rept.  1408). 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Full  com¬ 
mittee  consideration  of  H.R.  9682  and  H.R.  10959,  relating  to 
the  employment  of  retired  commissioned  officers  by  contractors 
of  the  Department  of  Defense  and  the  Armed  Forces  [Washing¬ 
ton,  U.S.  Government  Printing  Office,  1960],  p.  3491-3616  (86th 
Cong.,  2d  sess.  [committee  document],  Xo.  44). 

Proposed  legislation  provides  for  forfeiture  of  retirement  pay  by  retired 
officers  accepting  employment  involving  selling  to  the  Department  of  De¬ 
fense  or  a  military  department  within  2  years  after  retirement.  Legislation 
would  also  provide  for  registration  of  retired  officers  who  accepted  such  po¬ 
sitions  and  reporting  by  contractors  of  all  retired  personnel  in  their  employ¬ 
ment.  The  proposal  (H.R.  10959)  was  reported  favorably  (H.  Rept.  Xo. 
1408)  and  passed  with  an  amendment  on  April  8,  1960. 

For  Senate  Committee  on  Armed  Services  hearings  see  “Conflict  of 
Interest  of  Retired  Officers”;  hearings,  86th  Congress,  2d  session,  on  H.R. 
10959.  Xo  further  action  was  taken  by  the  Senate. 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Hearings 
pursuant  to  section  4,  Public  law  86-89,  Special  Subcommittee 
on  Procurement  Practices  of  the  Department  of  Defense,  86th 
Cong.,  2d  sess.,  Washington,  U.S.  Government  Printing  office, 

1960.  752  pp. 

Testimony  deals  with  procurement  policies,  organization,  and  practices 
of  the  Department  of  Defense  and  the  three  military  services  with  particular 
reference  to  their  effectiveness  in  achieving  reasonable  costs,  prices,  and 
profits. 

The  views  of  the  committee  growing  out  of  these  hearings  appear  in  House 
Report  Xo.  1959,  86th  Congress,  2d  session.  The  committee  notes  that, 
“The  fundamental  weakness  in  the  regulations  and  instructions  of  the  service 
departments  is  the  emphasis  upon  the  authority  to  negotiate  rather  than  on 
the  requirement  [of]  a  justification  for  negotiations”  (p.  16).  It  suggests 
“wider  use  of  the  firm-fixed-price  contract  and  competition  both  as  to  source 
and  price  *  *  *”  (pp.  36-38). 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Over¬ 
pricing  of  Government  contracts.  Hearings  before  the  Subcom¬ 
mittee  for  Special  Investigations,  87th  Cong.,  1st  sess.  Apr. 
27-28,  1961.  Washington,  U.S.  Government  Printing  Office, 

1961.  64  pp. 

Comptroller  General  presents  up-to-date  information  on  recoveries  relating 
to  overpriced  Air  Force  and  Xavy  contracts  previously  discussed  at  the 
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July  1959  hearings  on  weapons  systems  management  (UC263.A25  1959a). 
Witnesses  from  the  Air  Force  and  the  Navy  present  statements  on  their 
respective  efforts  to  improve  contract  negotiations. 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Weapons 
system  management  and  team  system  concept  in  Government 
contracting.  Hearings  before  the  Subcommittee  for  Special 
Investigations,  86th  Cong.,  1st  sess.  Washington,  U.S.  Govern¬ 
ment  Printing  Office,  1959.  775  pp. 

Witnesses  include  representatives  of  Boeing  Airplane  Co.,  North  Ameri¬ 
can  Aviation,  Inc.,  Martin  Co.,  Lockheed  Aircraft  Corp.,  Convair  Division 
of  General  Dynamics  Corp.,  as  well  as  Government  representatives.  Testi¬ 
mony  deals  with  the  nature  of  weapons  systems  management,  its  operation, 
pricing  practices,  and  contractual  arrangements. 

U.S.  Congress.  House.  Committee  on  Government  Operations. 
Air  Force  ballistic  missile  management  (formation  of  Aerospace 
Corp.),  Report,  May  1,  1961.  Washington,  U.S.  Government 
Printing  Office,  1961.  57  pp.  (87th  Cong.,  1st  sess.  H.  Rept.  324). 

A  review  of  ballistic  missile  management  in  the  Air  Force  and  a  detailed 
account  of  efforts  to  meet  criticisms  of  the  missile  management  role  of 
Space  Technology  Laboratories  and  Thompson-Ramo- Wooldridge.  De¬ 
scribes  the  circumstances  under  which  Aerospace  Corp.  was  organized,  its 
management  structure,  mission,  and  its  relations  to  STL.  Discusses  such 
matters  as  salary  scales  (pp.  29-33),  conflict-of-interest  (pp.  33-35),  facilities 
acquisition  and  future  facilities  plans  (pp.  35-38),  fees  for  contract  work  and 
contract  patent  rights  (pp.  41-43). 

Industry  regards  such  management  systems  agencies  as  “meddlers  in  the 
weapon-building  process  and  as  piratic  employers  of  scarce  or  highly  prized 
scientific  personnel.  And  more  important,  industry  looks  askance  at  the 
‘arsenal’  potential  of  these  agencies  for  ‘sole  source’  fabrication  of  advanced 
weapon  and  space  machinery  *  *  Government  critics  view  such 

agencies  as  taking  on  functions  which  should  be  performed  by  Government 
itself.  Representative  Martha  W.  Griffiths  raises  questions  as  to  “whether 
the  Government  or  the  contractor  will  take  title  to  facilities  bought  or  built 
for  use  on  a  Government  contract,  where  the  Government  is  the  sole,  or 
almost  the  sole  purchaser  of  items  in  or  by  such  a  facility.” 

U.S.  Congress.  House.  Committee  on  Government  Operations. 
Availability  of  information  from  Federal  departments  and 
agencies  (Air  Force  refusal  to  the  General  Accounting  Office). 
Washington,  U.S.  Government  Printing  Office,  1959.  121  pp. 

(86th  Cong.,  1st  sess.  H.  Rept.  234). 

Concerned  with  the  refusal  of  the  Air  Force  to  make  available  to  the 
General  Accounting  Office  its  “Survey  of  Management  of  the  Ballistic 
Missile  Program.”  In  section  III,  beginning  on  page  21,  testimony  of 
General  Rogers,  Air  Force  Inspector  General,  is  quoted.  He  explains  that 
the  objective  of  the  inspection  system  is  to  provide  the  Air  Force  with  a 
management  tool  to  help  assure  maximum  effectiveness  *  *  *.  He  ex¬ 
plains  further  that  “the  ballistic  missile  management  survey  was  intended 
to  be  a  top  management  inspection  *  *  *  to  analyze  and  evaluate  the 
management  concept  of  the  Air  Force  ballistic  missile  program  *  *  *.” 

The  Comptroller  General  enumerates  the  reasons  why  the  “statement  of 
facts”  made  available  from  the  survey  by  the  Air  Force  was  unsatisfactory, 
pages  27-34.  For  instance,  “the  statement  points  out  that  due  to  man¬ 
power  ceiling  freezes  BMD  had  an  urgent  requirement  for  secretarial  services 
filled  by  Ramo- Wooldridge  personnel.  The  statement  further  points  out 
that  no  follow-on  action  was  taken  to  replace  Ramo- Wooldridge  positions 
with  civil  service  employees  *  *  *.” 

U.S.  Congress.  House.  Committee  on  Government  Operations. 
Health  research  and  training;  the  administration  of  grants  and 
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awards  by  the  National  Institutes  of  Health,  report.  Washing¬ 
ton,  U.S.  Government  Printing  Office,  1961.  110  pp.  (87th 

Cong.,  1st  sess.  H.  Kept.  321). 

Provides  a  broad  view  of  organizational  structure,  program,  policies  and 
procedures  for  administering  medical  research  and  training  grants.  Rec¬ 
ommendations  include  improvement  in  the  present  project  review  system, 
a  cost-sharing  basis  for  research  grants  initiated  by  commercial  firms,  the 
development  of  a  uniform  salary  policy  applicable  to  all  agencies  making 
grants  to  educational  and  other  research  institutions,  better  coordination 
of  research  activities  with  other  Government  and  private  agencies,  initiation 
for  a  limited  time  of  special  developmental-type  grants  to  stimulate  research, 
optional  use  of  either  of  two  methods  for  computing  overhead  allowance  on 
supported  research,  and  reexamination  of  the  policy  of  making  indirect  cost 
payments  on  renovation  and  major  equipment  expenditures  from  grants  for 
the  establishment  of  clinical  research  facilities  (pp.  73-75). 

U.S.  Congress.  House.  Committee  on  Government  Operations. 
Organization  and  management  of  missile  programs.  Hearings 
before  a  subcommittee,  86th  Cong.,  1st  sess.  Washington,  U.S. 
Government  Printing  Office,  1959.  803  pp. 

Testimony  deals  with  organizational  arrangements  in  the  Department  of 
Defense  for  the  direction  and  cordination  of  the  missile  programs  of  the 
three  military  services;  describes  organizations  and  procedures  devised  to 
streamline  operations;  examines  procurement  and  management  agencies, 
and  related  aspects  of  the  missile  program.  Devotes  considerable  attention 
to  the  corporate  background  and  operations  of  Ramo-Wooldridge  Corp.  and 
its  successor,  Space  Technology  Laboratories,  Inc.  Includes  text  of  the 
Gillette  report:  “Air  Force  Plan  for  Simplifying  Administrative  Procedures 
on  Missile  Programs,”  pages  639-653. 

Finding  and  conclusions  are  reported  in  the  committee’s  11th  report 
(H.  Rept.  1121,  86th  Cong.,  1st  sess.).  In  summary  the  committee  notes 
that,  “Neither  the  timing,  nor  the  technology,  nor  the  threefold  separation 
of  the  services  is  conducive  to  decisions  that  given  weapons  systems  can  be 
withdrawn  or  abandoned  in  the  interest  of  economy  or  efficiency.” 

U.S.  Congress.  House.  Committee  on  Government  Operations. 

Organization  and  management  of  missile  programs.  Hearings 
before  a  subcommittee,  86th  Cong.,  2d  sess.  May  3-6,  1960. 
Washington,  U.S.  Government  Printing  Office,  1960.  228  pp. 

Testimony  deals  with  reorganization  of  space  and  missile  functions, 
transfer  of  space  projects  to  NASA,  assignment  of  military  space  functions, 
current  status  of  ARP  A,  new  missile  and  space  projects,  NATO  and  British 
missile  developments.  Includes  text  of  Millikan  Committee  report,  pages 
86-91. 

U.S.  Congress.  House.  Committee  on  Government  Operations. 

Research  and  development.  Hearings  before  a  subcommittee, 
85th  Cong.,  2d  sess.  Washington,  U.S.  Government  Printing 
Office,  1958.  481  pp. 

Testimony  deals  with  organizational  structure  and  procedures  as  they 
relate  to  advancing  scientific  research.  Of  particular  interest  are  the  views  of 
Dr.  Alan  T.  Waterman  and  Dr.  C.  C.  Furnas  on  the  relative  efficiency  and 
economy  in  the  conduct  of  R.  &  D.  through  Government  facilities,  universi¬ 
ties,  other  nonprofit  organizations,  and  private  contractors  (pp.  49-62,  170- 
173).  Dr.  Rowland  Egger’s  paper  on  problems  of  governmental  organiza¬ 
tion  in  scientific  research  (pp.  463-467)  suggests  that  the  entire  area  of  Gov¬ 
ernment  contracts  for  research  needs  to  be  restudied.  “While  the  evidence 
is  not  entirely  clear,  it  does  seem  to  be  true  that  contracting  methods  and 
specifications  appropriate  to  the  administration  of  traditional  functions  of 
the  Government  have  been  carried  over  by  brute  force  and  sheer  awkward¬ 
ness  into  the  area  of  scientific  research  contracting,  in  which  they  protect 
adequately  the  interests  neither  of  the  Government  nor  the  contractor.” 
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U.S.  Congress.  House.  Committee  on  Government  Operations. 
Research  and  development  (Office  of  the  Secretary  of  Defense). 
Report.  Washington,  U.S.  Government  Printing  Office,  1958. 
218  pp.  (85th  Cong.,  2d  sess.  H.  Rept.  2552). 

A  basic  background  study  on  the  organizational  structure  for  research  and 
development  in  the  Office  of  the  Secretary  of  Defense,  the  financing  of 
R.  &  D.  programs,  planning  for  the  future,  duplication  and  interservice 
rivalry,  and  the  need  for  improved  management  and  control.  The  impact  of 
retrenchment  policies  on  industrial  and  academic  contractors  performing 
research  and  development  for  the  Government  is  reviewed  brieflv  on  pages 
35-41. 

U.S.  Congress.  House.  Committee  on  Interior  and  Insular  Affairs. 
Policies,  programs,  and  activities  of  the  Department  of  the 
Interior.  Hearings,  87th  Cong.,  1st  sess.,  Jan.  16-Feb.  28,  1961. 
Washington,  U.S.  Government  Printing  Office,  1961.  292  pp. 

Dr.  A.  L.  Miller,  Director  of  Office  of  Saline  Water,  testifies  on  the  nature 
of  research  conducted  by  the  Office  (pp.  244-253),  procedures  for  negotiating 
research  and  development  contracts  (pp.  281-282),  and  problems  of  patent 
rights  (pp.  285-292). 

U.S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service. 
Manpower  utilization  in  the  Federal  Government.  Hearings, 
85th  Cong.,  2d  sess.,  Dec.  1-5,  1958.  Washington,  U.S.  Govern¬ 
ment  Printing  Office,  1959.  401  pp. 

Testimony  submitted  by  officials  of  the  Department  of  Defense,  the  three 
military  service  departments,  Agriculture,  Commerce,  Health,  Education, 
and  Welfare  Departments,  National  Aeronautics  and  Space  Administration, 
Civil  Service  Commission,  and  the  Bureau  of  the  Budget.  In  introducing 
Assistant  Director  Staats  of  the  Bureau  of  the  Budget  the  chairman  states, 
“We  hope  *  *  *  that  during  your  testimony  *  *  *  you  may  be  able  to 
tell  this  subcommittee  that  action,  vigorous  action,  is  being  taken  and  going 
to  be  taken  to  provide  standards  to  guide  our  Government  officials  toward 
more  effective  manpower  utilization,  and  especially  contracting  practices 
involving  delegation  of  personal  and  official  responsibility.” 

U.S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service. 
Manpower  utilization  in  the  Federal  Government.  Hearings, 
87th  Cong.,  1st  sess.,  Apr.  11-12,  June  5,  12,  1961.  Washington, 
U.S.  Government  Printing  Office,  1961.  138  pp. 

Salary  levels  at  Aerospace  Corp.  are  the  subject  of  many  questions  in 
connection  with  Under  Secretary  of  the  Air  Force  Charyk’s  testimony, 
pages  121-138.  Questions  were  also  raised  by  Representative  Gross  con¬ 
cerning  a  $1,500,000  fee  to  Aerospace  Corp.,  page  133. 

U.  S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service. 
Personnel  procurement  costs  of  selected  defense  contractors  for 
recruitment  of  engineers  and  scientists,  fiscal  year  1959.  Wash¬ 
ington,  U.S.  Government  Printing  Office,  1960.  9  pp.  (86th 

Cong.,  2d  sess.,  committee  print). 

Significant  aspects  of  the  data  are:  (1)  In  general  the  contractors  with 
predominant  Government  business  spent  more  to  recruit  engineers  and 
scientists  than  did  those  firms  working  predominantly  on  commercial  busi¬ 
ness;  (2)  separation  rates  of  engineers  and  scientists  from  the  sample  of  102 
firms  was  pretty  much  in  fine  with  current  separation  rates,  both  in  private 
industry  and  in  the  Federal  Government;  (3)  annual  recruiting  by  firms 
with  Government  business  was  higher  than  recruiting  by  predominantly 
commercial  firms;  (4)  of  four  firms  spending  in  excess  of  $2,000  per  individual 
newly  hired,  three  were  Government  contractors. 

U.S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service. 
Preliminary  report  on  the  aspects  of  the  missile  program  in  the 
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Departments  of  the  Navy  and  the  Air  Force.  Subcommittee  on 
Manpower  Utilization,  86th  Cong.,  1st  sess.,  April  1959.  Wash¬ 
ington,  U.S.  Government  Printing  Office,  1959.  47  pp.  (com¬ 

mittee  print). 

The  committee  concludes  that:  (1)  Procurement  policies  have  permitted 
considerable  contracting  out  of  technical,  project,  and  management  responsi¬ 
bilities;  (2)  scientific  and  engineering  manpower  in  the  missile  program  is 
not  being  fully  utilized  and  accomplishments  to  date  could  have  been 
achieved  “with  less  manpower  under  a  more  coordinated  and  practical 
policy (3)  Government  is  competing  with  itself  and  with  defense  con¬ 
tractors  for  qualified  employees. 

In  a  letter  requesting  a  survey  bjr  the  General  Accounting  Office  the  chair¬ 
man  asks  for  the  following  information:  “What  standards  have  been  and/or 
should  be  established  by  the  Federal  Government  to  determine  the  reason¬ 
ableness  and  uniformity  of  fees  in  cost-plus  contracts?  WThy  was  Ramo- 
Wooldridge  placed  in  such  an  indispensable  position  in  Air  Force’s  long-range 
ballistic  missile  operation?  What  have  been  the  financial  relationships  be- 
between  Ramo-Wooldridge,  Thompson  Products,  Inc.,  and  the  SpacefcTech- 
nology  Laboratories?  What  personal  gains  have  been  made  by  key  em¬ 
ployees  and  former  Government  employees  *  *  *”  and  other  data  pertinent 
to  a  full  examination  of  the  program. 

U.S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service. 
Survey  of  certain  aspects  of  the  ballistic  missile  program  of  the 
Department  of  the  Air  Force,  as  developed  by  the  Subcommittee 
on  Manpower  Utilization,  and  by  the  Comptroller  General  of  the 
United  States.  December  30,  1960.  Washington,  U.S.  Gov¬ 
ernment  Printing  Office,  1960.  60  pp. 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics. 
Basic  research  in  agriculture.  Hearing,  86th  Cong.,  1st  sess. 
Washington,  U.S.  Government  Printing  Office,  1959.  74  pp. 

Reprints  text  of  Comptroller  General  reports  of  October  21,  1959,  and 
May  19,  1960,  on  various  aspects  of  the  ballistic  missile  program  together 
with  letters  from  the  chairman  of  the  subcommittee  to  the  Secretary  of 
Defense  dated  June  7  and  July  15,  1960,  and  a  letter  from  the  Secretary  of 
the  Air  Force  dated  August  18,  1960,  commenting  on  the  Comptroller 
General’s  reports. 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics. 
Basic  research  in  agriculture.  Hearing,  86th  Cong.,  1st  sess. 
Washington,  U.S.  Government  Printing  Office,  1959.  74  pp. 

Testimony  of  officials  of  the  Agricultural  Research  Service  deals  with 
types  of  research  being  undertaken,  the  character  of  the  organization  and 
the  methods  employed.  Includes  a  list  of  contracts  and  contractors  for 
fiscal  year  1958  (pp.  39-42)  and  a  set  of  organization  charts  (pp.  55-63). 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics. 
Basic  scientific  and  astronautic  research  in  the  Department  of 
Defense.  Hearings,  86th  Cong.,  1st  sess.  June  4-30,  1959. 
Washington,  U.S.  Government  Printing  Office,  1959.  536  pp. 

Testimony  covers  programs,  personnel,  funding  and  management  of 
research  and  development  in  the  Department  of  Defense  and  the  three 
military  services.  Findings  are  summarized  in  House  Report  No.  1182, 
86th  Congress,  1st  session. 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics. 
Defense  space  interests.  Hearings,  87th  Cong.,  1st  sess.  March 
17-23,  1961.  Washington,  U.S.  Government  Printing  Office, 
1961.  220  pp. 

Testimony  deals  with  the  implications  of  the  Department  of  Defense 
directive  of  March  6,  1961,  dealing  with  “Development  of  Space  Systems.” 
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Views  of  witnesses  are  summarized  in  House  Report  No.  360,  87th  Congress, 
1st  session,  “Military  Astronautics  (Preliminary  Report),”  May  4,  1961. 

The  committee  concludes  that: 

“(a)  The  Air  Force  is  fully  responsive  to  the  needs  of  the  other  two 
services. 

“(b)  Army  and  Navy  ideas  useful  to  advancing  the  national  program  for 
space  development  are  not  ignored. 

“(c)  Army,  Navy  and  Air  Force  personnel  and  facilities  *  *  *  are  fully 
used  in  the  interest  of  efficiency,  economy,  and  the  morale  of  the  fine  teams 
which  serve  them. 

“(d)  There  is  continuing  close  cooperation  with  NASA,  so  that  both  the 
Department  of  Defense  and  the  civilian  agency  can  find  full  expression 
without  waste  in  their  respective  spheres.” 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics. 
Management  and  operation  of  the  Atlantic  Missile  Range.  Re¬ 
port  [prepared  by  Spencer  M.  Beresford],  86th  Cong.,  2d  sess., 
July  5,  1960.  Washington,  U.S.  Government  Printing  Office, 
1960.  11  pp.  (86th  Cong.,  committee  print). 

Commenting  on  Pan  Am  as  contract  manager,  the  committee  concludes 
that  past  shortcomings  have  been  largely  corrected  or  are  in  the  process  of 
correction  and  that  the  contract  is  “probably  as  satisfactory  today  as  any 
alternative.”  Points  out  that  this  is  not  to  imply  that,  “Pan  Am  or  any 
other  private  corporation  should  have  been  given  the  job  *  *  *  in  the 
first  instance.” 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics. 
Missile  development  and  space  sciences.  Hearings,  86th  Cong., 
1st  sess.  Washington,  U.S.  Government  Printing  Office,  1959. 
492  pp. 

The  first  public  activity  of  the  newly  constituted  Committee  on  Science 
and  Astronautics.  The  purpose  of  the  hearings  was  to  present  a  picture 
of  the  situation  in  the  fields  of  science  and  astronautics.  Reviews  the 
entire  missile  and  space  program.  Testimony  of  witnesses  is  summarized 
in  House  Report  562,  86th  Congress,  1st  session,  entitled,  “Status  of  Missile 
and  Space  Programs.” 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics. 
The  National  Bureau  of  Standards  and  the  space  program. 
Hearings,  87th  Cong.,  1st  sess.,  May  11-12,  1961.  Washington, 
U.S.  Government  Printing  Office,  1961.  68  pp. 

Dr.  A.  V.  Astin  and  other  Bureau  representatives  testify  on  the  mission 
of  the  National  Bureau  of  Standards  and  some  of  the  problems  confronting 
it.  Inadequate  facilities  and  funding  are  indicated  as  major  obstacles 
and  the  need  of  the  Bureau  “to  be  placed  in  a  better  position  with  respect 
to  recruiting  and  retention  of  senior  scientists.”  Testimony  is  summarized 
in  House  Report  No.  711,  87th  Congress,  1st  session,  dated  July  12,  1961. 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics. 
Patent  policies  relating  to  aeronautical  and  space  research. 
Hearings  before  the  Special  Subcommittee  on  Patents  and  Scien¬ 
tific  Inventions,  87th  Cong.,  1st  sess.,  on  H.R.  1934  and  H.R. 
6030.  Washington,  U.S.  Government  Printing  Office,  1961. 
400  pp.  ([Document]  No.  20). 

The  purpose  of  the  hearing  is  “to  learn  not  only  what  patent  practices 
industry  follows  in  conducting  space  research  and  development,  but  why 
it  follows  them  and  what  the  practical  effects  are.  We  will  try  to  learn 
how  much  concentration  of  space  contracting  may  result  from  the  Govern¬ 
ment’s  space  patent  policy,  what  rights  the  Government  demands  of  industry 
and  what  concomitant  rights  industry  seeks  from  its  subcontractors  and  em¬ 
ployees  *  *  *.”  Text  of  the  Archie  Palmer  study,  “Administration  and 
Utilization  of  Government-Owned  Patent  Property,”  dated  December  23, 
1960,  is  included  in  the  hearings,  pp.  65-138. 
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U.S.  Congress.  House.  Committee  on  Science  and  Astronautics. 
Property  rights  in  inventions  made  under  Federal  space  research 
contracts.  Hearings  before  the  Subcommittee  on  Patents  and 
Scientific  Inventions,  86th  Cong.,  1st  sess.,  on  Public  Law  85-568. 
Washington,  U.S.  Government  Printing  Office,  1959.  981  pp. 

([Document]  No.  47). 

Testimony  of  witnesses  representing  Government,  industry,  the  bar  and 
the  academic  world  favors  changes  in  existing  provisions  of  section  305  of 
the  National  Aeronautics  and  Space  Act  of  1958.  “The  preponderance  of 
testimony  *  *  *  favored  deletion  of  the  present  section  305  and  substitu¬ 
tion,  in  lieu  thereof,  of  a  provision  by  which  the  Government  would  receive 
a  nonexclusive,  royalty-free,  nontransferable,  nonrevocable  license  for  gov¬ 
ernmental  use.  Summary  of  testimony  and  recommendations  of  the  sub¬ 
committee  are  contained  in  “Proposed  Revisions  to  the  Patent  Section, 
National  Aeronautics  and  Space  Act  of  1958  Report.”  dated  March  8,  I960 
(TL521.A53  1960b).  Subcommittee  recommendations  were  incorporated 
into  H.R.  12049,  amending  the  National  Aeronautics  and  Space  Act  of  1958, 
which  passed  the  House  on  June  9,  1960.  The  Senate  took  no  action  on  the 
measure  and  it  died  with  the  86th  Congress. 

LLS.  Congress.  House.  Committee  on  Science  and  Astronautics. 
Research  and  development  for  defense.  Hearings,  87th  Cong., 
1st  sess.  Washington,  U.S.  Government  Printing  Office,  1961. 
178  pp. 

A  general  review  of  the  status  of  scientific  and  astronautical  research  and 
development  in  the  defense  agencies.  Committee  questions  center  around 
progress  to  date,  possible  areas  of  duplication,  and  levels  of  cost. 

U.S.  Congress.  Senate.  Committee  on  Aeronautical  and  Space 
Sciences.  Investigation  of  governmental  organization  for  space 
activities.  Hearings,  86th  Cong.,  1st  sess.,  Mar.  24— May  7,  1959. 
Washington,  U.S.  Government  Printing  Office,  1959.  762  pp. 

Officials  of  the  Department  of  Defense,  the  three  military  services,  and 
the  National  Aeronautics  and  Space  Administration  present  testimony  on 
the  organization  and  conduct  of  their  respective  programs.  For  specifics 
consult  index,  pages  749-762.  Summary  of  testimony  and  committee 
findings  are  presented  in  Senate  Report  806,  86th  Congress,  1st  session, 
entitled,  “'Governmental  Organization  for  Space  Activities.” 

LLS.  Congress.  Senate.  Committee  on  Appropriations.  Federal 
support  of  medical  research  :  report  of  the  Committee  on  Con¬ 
sultants  on  Medical  Research  to  the  Subcommittee  on  Depart¬ 
ments  of  Labor  and  Health,  Education  and  Welfare.  86th  Cong., 
2d  sess.,  May  1960.  Washington,  U.S.  Government  Printing: 
Office,  1960.  "  133  pp. 

Conclusions  and  recommendations  of  the  committee  are  on  page  107. 
They  deal  with  adequacy  of  Federal  support  of  medical  research;  effective¬ 
ness  of  utilization  of  Federal  funds  appropriated  for  medical  research;  impact 
of  the  expanding  Federal  program  in  support  of  medical  research;  and  status 
of  medical  manpower. 

U.S.  Congress.  Senate.  Committee  on  Armed  Services.  Military 
procurement.  Hearings  before  a  subcommittee.  86th  Cong., 
1st  sess..  on  S.  500  [etc.]  Washington,  U.S.  Government  Printing 
Office,  1959.  671  pp. 

Representatives  of  Government  and  industry  submit  views  on  proposed 
legislation  to  increase  flexibility  in  military  procurement.  Weapon-systems 
management  and  procurement  policy  is  discussed  throughout  the  hearing. 
See  particularly  appendixes  (pp.  495-671)  for  special  analyses  and  studies. 
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U.S.  Congress.  Senate.  Committee  on  Armed  Services.  Procure¬ 
ment  study.  Hearings  before  the  Procurement  Subcommittee, 
86th  Cong.,  2d  sess.  Washington,  U.S.  Government  Printing- 
Office,  1960.  273  pp. 

John  J.  Phelan,  Assistant  Director  for  Procurement  Policy,  discusses 
research  and  development  contract  practices  of  the  Department  of  Defense, 
pages  93-97;  G.  C.  Bannerman,  Director  of  Procurement  Policy,  testifies 
on  the^  weapon  systems  concept,  how  it  is  used,  and  why  it  is  needed,  pages 
99-105;  Comptroller  General  presents  his  views,  pages  146-147.  Findings 
and  recommendations  growing  out  of  the  hearings  are  reported  in  Senate 
Report  No.  1900,  86th  Congress,  2d  session. 

U.S.  Congress.  Senate.  Committee  on  Government  Operations. 
Federal  budgeting  for  research  and  development.  Hearings 
before  the  Subcommittee  on  Reorganization  and  International 
Organization,  87th  Cong.,  1st  sess.  Agency  coordination  study, 
July  26-27,  1961.  Washington,  U.S.  Government  Printing 
Office,  1961-62.  2  pts. 

The  principal  problem  under  review  in  these  hearings  is:  “How  can  the 
Federal  budget  be  improved  with  respect  to  control  of  research  and  de¬ 
velopment  expenditures.” 

Part  I,  the  hearing  volume,  deals  with  long-range  planning,  programing 
and  budgeting  in  the  Department  of  Defense  (pp.  7-150)  and  in  the  National 
Aeronautics  and  Space  Administration  (pp.  154-205).  Dr.  Harold  Brown, 
Director  of  Defense  Research  and  Engineering,  OSD,  testifies  on  progress 
in  long-range  planning  in  the  Department  of  Defense  (pp.  7-49).  The 
importance  of  in-house  research  is  mentioned  briefly  (p.  15)  and  discussed 
more  fully  in  an  address  and  memorandum  included  as  exhibit  29  (pp. 
222-226).  Other  exhibits  include  a  statement  and  charts  of  organization 
for  research  and  development  (pp.  59-64),  a  statement  defining  and  de¬ 
scribing  research  activities  (p.  74),  and  submissions  dealing  with  payment 
of  costs  for  independent  research  and  development  work  (pp.  92-100). 
Mr.  James  E.  Webb,  Administrator,  National  Aeronautics  and  Space 
Administration,  testifies  on  relationships  with  other  agencies,  planning  and 
programing,  and  NASA  contributions  to  basic  research.  Mr.  Webb  notes 
that,  “80  to  85  percent  of  all  our  dollars  go  out  under  contract  either  with 
industry  or  universities,  most  of  it  with  industry,  for  technology.  We 
nevertheless,  have  to  manage  support  for  basic  research.  And  in  order  to 
this  well,  we  have  in  each  of  our  centers,  a  certain  fund,  not  large,  but 
enough  to  keep  the  people  there  in  funds  to  do  basic  research  in  order 
to  keep  them  right  up  to  date  and  abreast  of  the  program  as  a  leader  in  the 
field”  (p.  193). 

Part  II  provides  background  data  on  the  total  Federal  commitment  for 
research  and  development.  It  includes  correspondence  with  the  Bureau 
of  the  Budget  on  Government-wide  policies  affecting  this  phase  of  budgeting 
(pp.  243-251),  information  from  the  National  Science  Foundation  on  its 
central  role  in  budgeting  for  basic  reseach  (pp.  253-270),  detailed  reports 
from  the  Department  of  Commerce  on  problems  of  budgeting  for  research 
and  development  (pp.  272-341),  and  expositions  from  other  selected  agencies. 

U.S.  Congress.  Senate.  Committee  on  Government  Operations. 
Organizing  for  national  security.  Science,  technology,  and  the 
policy  process.  Hearings  before  the  Subcommittee  on  National 
Polic}7  Machinery,  86th  Cong.,  2d  sess.,  Apr.  25-27,  1960. 
Washington,  U.S.  Government  Printing  Office,  1960,  pp.  237-411. 

Dr.  James  A.  Perkins,  vice  president  of  the  Carnegie  Corp.,  comments  on 
the  role  of  the  scientists,  pointing  out  that  “he  is  in  danger  of  being  both 
underused  and  overused.  He  will  be  underused  when  he  is  placed  in  a 
Government  laboratory  and  given  detailed  instructions  and  blinders  and 
told  to  ‘solve  the  specific  problem,  please.’  Experience  has  long  since 
demonstrated  the  value  of  an  arm’s  length  arrangement  that  makes  it 
possible  for  a  scientist  to  bring  to  bear  his  creative  imagination  on  a  widely 
and  loosely  defined  problem.  Scientific  laboratories  under  military  direc- 
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tion  have  frequently  not  prospered.  *  *  *  On  the  whole,  the  more  creative 
the  approach  required,  the  more  substantial  the  case  for  putting  the  scientist 
in  a  unversity  environment  on  a  contract  arrangement”  (p.  242). 

Dr.  Edward  M.  Purcell,  professor  of  physics,  Harvard  University,  points 
out  the  need  for  the  Government  to  enter  into  contracts  with  universities, 
nonprofit  and  profitmaking  corporations  for  the  use  of  key  personnel  for 
longer  periods  of  time  in  order  to  promote  research  essential  to  the  Govern¬ 
ment  (pp.  389-390). 

Dr.  Herbert  F.  York,  Director  of  Defense  Research  and  Engineering,  also 
presents  his  views  on  this  matter  as  well  as  on  the  difficulties  relating  to 
conflict  of  interest  laws  (pp.  400-402). 

Prof.  Bayless  Manning,  Association  of  the  Bar  of  the  City  of  New  York, 
indicates  that  contracting  out  does  not  solve  the  personnel  question  since 
Government  must  have  in-house  competence  to  review,  screen,  and  appraise 
the  technical  aspects  of  contracting-out  arrangements  (pp.  460-461). 

U.S.  Congress.  Senate.  Committee  on  the  Judiciary.  Government 
patent  policy.  Hearings  before  the  Subcommittee  on  Patents, 
Trademarks,  and  Copyrights,  87th  Cong.,  1st  sess.,  on  S.  1084 
and  S.  1176.  Apr.  18-21,  May  31-June  2,  1961.  Washington. 
U.S.  Government  Printing  Office,  1961.  2  pts. 

In  his  opening  statement  Senator  McClellan  notes: 

“We  know  that  our  Government  is  presently  acting  in  the  disposition  of 
patent  rights  in  these  inventions  as  if  it  were  several  different  governments 
with  different  objectives.  For  instance,  we  find  the  Defense  Department 
making  contracts  with  a  patent  clause  that  gives  the  contractor  title  to  any 
resulting  inventions  while  other  Government  agencies  dealing  with  the  same 
contractors  for  research  in  the  same  fields  are  using  patent  clauses  that  give 
the  Government  title  to  these  inventions. 

“Who  gets  the  title  frequently  decides  who  gets  the  main  benefits  from 
the  invention.” 

Senator  Russell  B.  Long  observes  (p.  13)  that  “if  you  compare  the  con¬ 
tracts  in  the  Atomic  Energy  Commission  and  other  Government  agencies 
with  the  contracts  where  the  contractor  keeps  the  patent  rights,  there  is  no 
convincing  evidence  that  it  costs  any  more. 

“But  if  it  did  cost  a  little  more,  the  fantastic  values  involved  here  and  the 
tremendous  cost  to  the  consumer  to  buy  back  something  that  he  has  paid 
for  already  *  *  *  to  buy  it  back  at  a  monopoly  price,  are  so  enormous  that 
it  would  seem  to  me  that  we  are  failing  to  protect  the  public  interest  if  for  a 
small  cash  saving  we  make  it  possible  for  persons  to  have  these  enormous 
patent  monopolies  that  we  are  creating  with  $9  billion  a  year  of  Government- 
financed  research.” 

Testimony  covers  practices  in  the  Department  of  Defense,  the  three  mili¬ 
tary  services,  National  Aeronautics  and  Space  Administration,  and  the 
Federal  Aviation  Agency  and  gives  views  of  representatives  from  trade  as¬ 
sociations  and  private  industry. 

U.S.  Congress.  Senate.  Committee  on  the  Judiciary.  National 
patent  policy.  Hearings  before  the  Subcommittee  on  Patents, 
Trademarks,  and  Copyrights,  87th  Cong.,  1st  sess.,  on  S.  1084 
and  S.  1176.  Washington,  U.S.  Government  Printing  Office, 
1961.  63  pp. 

Admiral  Rickover  testifies  on  the  present  patent  situation  which  he  con¬ 
siders  unsatisfactory.  “Agencies  of  the  same  U.S.  Government,”  he  points 
out,  “pursue  diametrically  opposed  policies  on  patent  rights  to  inventions 
financed  by  the  Government  even  when  it  may  concern  the  same  area  of 
technology,  such  as  medical  research  where  the  Defense  Department  and 
the  Department  of  Health,  Education,  and  Welfare  follow  different  policies. 
This  naturally  makes  for  inequities.  It  leaves  the  power  of  decision  on  an 
important  public  matter  that  should  be  regulated  by  Congress  to  contracting 
officers  of  different  agencies  *  *  *”  (p.  4). 

In  response  to  Senator  Wiley’s  observations  that  the  Government  had  the 
right  to  take  the  patent  and  paE  for  it,  Admiral  Rickover  asks,  “but  why 
pay  again  for  something  you  have  already  paid  for?” 
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U.S.  Congress.  Senate.  Committee  on  the  Judiciary.  Patent  prac¬ 
tices  of  the  Department  of  Defense,  87th  Cong.,  1st  sess.  Wash¬ 
ington,  U.S.  Government  Printing  Office,  1961.  129  pp.  (com¬ 

mittee  print). 

In  judging  the  present  patent  policy,  the  Department  of  Defense  expresses 
the  view  that  “in  the  areas  of  its  responsibility  its  policy  of  generally  ac¬ 
quiring  for  the  Government  a  royalty-free  license,  instead  of  title,  to  an 
invention  conceived  or  first  actually  reduced  to  practice  under  its  research 
and  development  contracts,  is  in  the  best  interest  of  the  United  States  *  *  *. 

“The  Department  of  Defense  does  not  recommend  any  legislation  or 
change  in  policy  with  respect  to  patent  rights  in  inventions  resulting  from 
research  and  development  contracts.  It  is  recommended  that  Executive 
Order  10096  be  rescinded  and  superseded  by  the  enactment  of  legislation 
which  would  enact  into  law  the  judicial  standards  which  have  been  followed 
for  the  past  century  in  determining  Federal-employee  invention  rights” 
(pp.  39-40). 

U.S.  Congress.  Senate.  Select  Committee  on  Small  Business. 
Patent  policies  of  departments  and  agencies  of  the  Federal 
Government — 1959.  Hearings  before  a  subcommittee,  86th 
Cong.,  1st  sess.  Washington,  U.S.  Government  Printing  Office, 
1960.  454  pp. 

“There  is  no  one  Government  patent  policy.  Various  Federal  agencies 
and  departments  have  sharply  varying  policies  with  regard  to  taking  title 
to  patentable  inventions  made  under  research  and  development  contracts 
with  private  organizations. 

“The  magnitude  of  this  effort  makes  it  apparent  that  the  distribution  and 
Federal  policies  in  the  handling  of  the  resulting  inventions  of  these  contracts 
have  a  significant  effect  upon  the  organization  of  the  American  economy. 

“First,  there  is  the  problem  of  increasing  economic  concentration  brought 
about  by  the  granting  of  patent  rights  to  individual  firms  for  discoveries 
which  result  from  Government-financed  research  and  development  contracts. 

“Second,  there  is  the  problem  of  assuring  that  newly  acquired  technological 
information  developed  at  Government  expense  and  not  of  a  classified  nature 
is  diffused  throughout  our  society.  The  American  people  foot  the  bill. 
Do  they  receive  commensurate  benefits  from  their  work? 

“The  third  problem  is  whether  the  U.S.  Government  is  getting  all  that 
it  pays  for  from  its  research  and  development  dollar”  (pp.  1-2). 

The  withdrawal  of  patent  privileges  from  firms  performing  R.  &  D.  for 
the  Government  at  the  latter’s  expense  does  not  remove  all  competitive 
advantage  accruing  to  such  firms.  Dr.  Daniel  Hambert,  University  of 
Maryland,  points  out  that: 

“Where  there  is  fortuitously  direct  and  immediate  commercial  applica¬ 
tions,  or  where  the  contracting  firms  will  take  contracts,  as  they  often 
do,  only  when  the  R.  &  D.  is  relevant  to  technical  and  hence  commercial 
problems  already  confronting  the  firm,  the  result  is  in  either  case  that 
although  the  firm  may  provide  the  Government  with  a  sought-for  ‘product/ 
the  firm  in  the  process  gets  its  R.  &  D.  costs  financed  by  the  Government. 

“A  second  important  advantage  is  that  [it]  enables  the  firm  to  acquire 
scientific  personnel  that  it  ordinarily  might  be  unable  to  do. 

“This  is  certainly  one  of  the  paradoxes  *  *  *  of  the  present  system 
*  *  *  because,  unquestionably,  the  contracting  firms  *  *  *  bid  up  the 
prices,  the  wages,  and  salaries  of  scientific  and  technical  personnel. 

“In  the  process  they  compete  away  such  personnel  from  the  Government 
sector,  from  Government  research  and  development  laboratories.  The 
Government  is,  thereby,  deprived  of  its  own  highly  qualified  personnel,  and 
in  the  end  winds  up  paying  more  for  R.  &  D.  than  it  otherwise  would  *  *  *. 

“Thirdly,  we  should  note  that  the  performing  firm,  ipso  facto,  acquires 
a  considerable  body  of  information  relating  to  the  invention,  information 
that  is  unpatentable,  but  possession  of  which  is  often  indispensable  to  the 
proper  use  of  the  invention.  *  *  *  The  withdrawal  of  patent  rights  from 
performing  firms  would  not  and  could  not  deprive  them  of  this  often  price¬ 
less  know-how. 

“Whether  by  design,  or  chance,  or  more  likely,  administrative  expediency, 
Government  R.  &  D.  contracts  have  been  let  primarily  to  the  giant  corpora- 
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tions  *  *  *  this  practice  automatically  confers  great  competitive  advan¬ 
tages  on  the  giant  firms  vis-a-vis  their  smaller  competitors,  thereby 
promoting  already  extant  monopolistic  tendencies”  (pp.  5-21). 

U.S.  Department  of  Health,  Education,  and  Welfare.  The  advance¬ 
ment  of  medical  research  and  education  through  the  Department 
of  Health,  Education,  and  Welfare.  Final  report  of  the  Secre¬ 
tary’s  Consultants  on  Medical  Research  and  Education.  Wash¬ 
ington,  U.S.  Government  Printing  Office,  1958.  82  pp. 

The  consultants  find  that  the  most  important  problems  of  public  policy 
arise  in  connection  with  Federal  support  of  research  in  non-Federal  labora¬ 
tories  and  that  this  support  inevitably  raises  questions  bearing  upon  the 
relationships  between  Government  and  universities  (p.  15). 

They  recommend  that  ‘‘A  number  of  Federal  agencies  continue  to  finance 
a  substantial  medical  research  effort  both  to  make  their  operations  more 
effective,  and  to  sustain  a  productive  medical  research  program  in  non- 
Federal  non-profit  research  institutions”  (p.  27). 

They  also  recommend  that,  “In  the  Federal  Government’s  efforts  to  foster 
research  and  training  in  the  fields  of  health  and  medicine  the  principle  of 
payment  of  full  costs  be  adopted”  (p.  71). 

U.S.  Department  of  Justice.  Government-sponsored  industry  re¬ 
search.  (In  its  Report  of  the  Attorne}7  General  pursuant  to  sec. 
708(e)  of  the  Defense  Production  Act  of  1950,  as  amended. 
Nov.  9,  1956,  pp.  2-53.) 

An  examination  of  the  nature  of  the  problem,  the  relative  importance  of 
Federal  research  expenditures,  benefits  to  industry  from  performance  of 
Government  research,  and  the  impact  of  federally  financed  research  and 
development  on  competitive  position  of  contractors. 

Concludes  that  “The  imprecise  factual  indicators  discussed  in  this  report 
may  point  a  warning  that  the  total  effect  of  the  research  and  development 
effort  may  well  tend  to  increase  concentration  of  economic  power.  More¬ 
over,  that  evidence  indicates  that  this  tendency  toward  concentration  may 
be  accentuated,  and  not  retarded,  by  the  administration  of  Government 
financing  of  research  and  development  *  *  *. 

“Some  action  can  be  suggested  to  alleviate  some  of  the  features  of  present 
operations  which  seem  to  tend  toward  concentration.  It  is  accordingly 
recommended  that  consideration  be  given  to:  first,  the  possibility  of  remov¬ 
ing  certain  practical  obstacles  to  the  participation  of  smaller  businesses  in 
the  research  and  development  effort;  and  second  *  *  *  a  reevaluation  of 
the  basic  patent  policy  of  the  Department  of  Defense,  in  the  light  of  current 
defense  problems  and  the  increased  participation  of  Government  in  research 
activity,  to  determine  whether  Government  acquisition  of  resulting  inven¬ 
tions  and  patents  would  be  more  in  the  public  interest.” 

Text  of  report  reprinted  in:  U.S.  Congress.  House.  Committee  on  Science 
and  Astronautics.  Property  rights  in  inventions  made  under  Federal  space 
research  contracts,  hearings,  86th  Cong.,  1st  sess.,  on  Public  Law  85-568. 
1959,  pp.  888-904. 

U.S.  General  Accounting  Office.  Initial  report  on  review  of  admin¬ 
istrative  management  of  the  ballistic  missile  program  of  the 
Department  of  the  Air  Force.  Washington,  1960.  124  pp. 

“The  ballistic  missile  program  is  the  largest  single  military  program  under¬ 
taken  by  the  United  States  involving  the  expenditure  of  about  $2  billion  a 
year.  The  need  to  accelerate  this  program  and  the  lack  of  in-house  capabil¬ 
ity  within  the  Air  Force  prompted  [the  decision]  in  1954  to  contract  with  a 
private  corporation  for  the  systems  engineering  and  technical  direction  of 
the  program.  However,  although  more  than  5  years  has  elapsed,  the  Air 
Force  has  not  developed  an  in-house  capability  to  carry  out  the  functions 
assigned  to  the  contractor. 

“By  delegating  the  technical  aspects  of  this  management  to  a  contractor, 
the  Air  Force  has,  to  a  significant  degree,  removed  itself  from  the  direct 
management  of  the  program  and,  as  a  practical  matter,  has  shifted  a  portion 
of  its  responsibility  for  the  success  of  this  crucial  program  to  a  contractor. 
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“We  believe  that  a  program  of  this  importance  should  be  conducted  under 
the  direct  leadership  and  responsibility  of  the  Government  agency  to  which 
it  is  entrusted. 

“*  *  *  We  believe  that  it  would  be  advisable  for  the  Air  Force  to  develop 
in-house  capability  to  provide  systems  engineering  and  technical  direction 
for  its  ballistic  missile  program  *  * 

U.S.  General  Accounting  Office.  Report  on  survey  of  certain  aspects 
of  the  ballistic  missile  program  of  the  Department  of  the  Air 
Force.  May  19,  1960.  (In  U.S.  Congress.  House.  Commit¬ 
tee  on  Post  Office  and  Civil  Service.  Survey  of  certain  aspects 
of  the  ballistic  missile  program  of  the  Department  of  the  Air 
Force,  Dec.  30,  1960.  Washington,  U.S.  Government  Printing 
Office,  1960,  pp.  8-50.) 

Findings  cover  such  matters  as  standards  for  determination  of  reasonable¬ 
ness  of  fees  and  for  reimbursable  costs,  rates  of  fixed  fee  for  R-W/STL  and 
Applied  Physics  Laboratory,  salary  rates  and  personal  gains  made  by  key 
employees  of  R-W/STL.  Stresses  the  need  for  developing  in-house  capa¬ 
bility  to  provide  systems  engineering  and  technical  direction  for  ballistic 
missile  programs. 

U.S.  General  Accounting  Office.  Report  on  survey  of  supplemental 
payments  to  contractor  employees  at  Department  of  Defense 
test  facilities.  Oct.  21,  1959.  (In  U.S.  Congress.  House. 
Committee  on  Post  Office  and  Civil  Service.  Survey  of  certain 
aspects  of  the  ballistic  missile  program  of  the  Department  of  the 
Air  Force,  Dec.  30,  1960.  Washington,  U.S.  Government  Print¬ 
ing  Office,  1960,  pp.  1-7.) 

The  review  discloses  that  contractor  employees  receive  travel  allowances 
although  located  at  Edwards  Air  Force  Base  for  extensive  periods;  that  a 
DOD  study  showed  the  need  for  control  of  supplemental  payments  made  by 
defense  contractors  at  DOD  test  facilities.  The  report  concludes  that  “in 
many  cases,  supplemental  pay  is  justified  but  the  cost  principles  presently 
contained  in  the  Armed  Services  Procurement  Regulations  are  not  adequate 
to  achieve  an  improvement  in  the  present  situation;  that  greater  uniformity 
is  warranted  *  *  *  and  that  the  practice,  in  many  cases,  resulted  in  un¬ 
necessary  and  unreasonable  costs  to  the  Government  *  * 

U.S.  Library  of  Congress.  Legislative  Reference  Service.  The  U.S. 
guided  missile  program.  Prepared  for  the  Preparedness  In¬ 
vestigating  Subcommittee  of  the  [Senate]  Committee  on  Armed 
Services,  by  Charles  H.  Donnelly.  Washington,  U.S.  Govern¬ 
ment  Printing  Office,  1959.  129  pp. 

“This  report  is  a  study  of  U.S.  policies  and  accomplishments  in  the  de¬ 
velopment  of  its  missile  program.  It  is  not  intended  to  be  historical,  though 
enough  background  will  be  laid  to  put  the  program  into  perspective.  It  is 
intended  to  aid  in  arriving  at  a  better  understanding  of  the  size  and  com¬ 
plexity  of  our  program  *  * 

Chapter  V,  “Organization  and  Control  of  U.S.  Guided  Missile  Program/’ 
pages  38-59,  considers  Government  agencies  outside  the  Department  of 
Defense  as  well  as  those  in  the  Department.  Among  those  within  the  De¬ 
partment  of  Defense  are  ARP  A,  Ballistic  Missiles  Committee,  Scientific 
Advisory  Committee,  Weapons  Systems  Evaluation  Group  and  the  Army, 
Navy,  and  Air  Force  missile  organizations. 

U.S.  National  Science  Foundation.  Funds  for  research  and  develop¬ 
ment  in  industry,  1958:  performance  and  financing.  Washing¬ 
ton,  U.S.  Government  Printing  Office,  1961.  119  pp.  (NSF- 

61-32). 

Federal  funds  for  industrial  R.  &  D.  by  industry  and  size  of  company  for 
1958,  pages  5-8.  Data  for  1959  and  1960  are  reported  in  Reviews  of  Data 
on  Research  and  Development,  No.  30,  September  1961. 
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U.S.  National  Science  Foundation.  Scientific  research  and  develop¬ 
ment  of  nonprofit  organizations;  expenditures  and  manpower, 
1957.  Washington,  U.S.  Government  Printing  Office,  1961. 
58  pp.  (NSF-61-37). 

Data  on  expenditures  for  basic,  applied  and  development  research  and 
manpower  employed  in  Federal  contract  research  centers  are  presented  on 
pages  33-35.  Data  for  1958  are  reported  in  Reviews  of  Data  on  Research 
and  Development,  No.  24,  October  1960. 

CONGRESSIONAL  RECORD  AND  NEWSPAPER  ARTICLES 

Congressional  Record,  Aug.  5,  1957,  v.  103,  p.  13687.  Review  of 
atomic  energy  program,  and  latest  authorization  bill  (H.R.  8996). 

Representative  Holifield  is  critical  of  the  Atomic  Energy  Commission. 
Mentions  that  the  contract  negotiation  program  is  carried  on  in  three  differ¬ 
ent  ways:  by  privately  financed  projects;  by  Government-owned  and  spon¬ 
sored  reactors  for  experimental  or  demonstration  purposes;  and  by  privately 
sponsored  projects  with  some  research  and  development  assistance. 

Congressional  Record,  May  5,  1960,  v.  106,  pp.  9600-9613.  Depart¬ 
ment  of  Defense  appropriation  bill,  1961. 

Remarks  of  Representative  Gross,  critical  of  defense  contracts,  cites 
specific  firms,  such  as  Booz,  Allen  &  Hamilton,  Institute  for  Defense  Analyses, 
Rand  Corp.  and  others,  on  pages  9612-9613. 

Congressional  Record,  June  2,  1960,  v.  106,  p.  A4719.  Competitive 
private  enterprise  in  space,  by  Ralph  J.  Cordiner. 

Text  of  Mr.  Cordiner’s  address  at  the  University  of  California  at  Los 
Angeles  on  May  4,  1960,  in  which  he  states:  “In  the  case  of  atomic  energy 
it  has  been  possible  to  erect  certain  reasonable  boundaries  around  the  Gov¬ 
ernment’s  research  and  development  activities,  while  in  the  area  of  the  so- 
called  space  sciences,  this  is  totally  impossible.  It  is  the  confusion  of  these 
two  types  of  technologies  which  has  led  to  the  National  Aeronautics  and 
Space  Administration  patent  clause,  which  is  so  unworkable  and  poses  such 
a  threat  to  the  independence  of  private  enterprise.  An  even  more  disturbing 
effect  of  the  growth  of  Government-sponsored  research  and  development  is 
the  temptation  for  the  Federal  Government  to  build  its  own  facilities  and 
personnel  in  the  technical  fields,  or  to  establish  so-called  nonprofit  organiza¬ 
tions  which  are  totally  dependent  on  Government  contracts.  However 
generous  their  motives,  these  nonprofit  organizations  are  usurping  a  field 
traditionally  served  by  private  consulting  firms  and  producer  companies, 
and  hence  are  little  more  than  a  blind  for  nationalized  industry  competing 
directly  with  private  enterprise — on  a  subsidized,  nontaxpaying  basis.” 

Congressional  Record,  June  28,  1961,  v.  107  (temporary  file),  pp. 
10672-10698.  Department  of  Defense  appropriation  bill,  1962. 

Representatives  McCormack,  Holifield,  Gross,  Mahon,  Kilday  debate  the 
complexities  of  modern  weapons  systems  and  current  Defense  Department 
trends  in  the  use  of  nonprofit  organizations.  Aerospace  Corp.,  Space 
Technology  Laboratories,  Inc.,  Ramo- Wooldridge  Corp.  are  discussed. 
Mr.  Mahon  states  that  “we  are  moving  toward  a  state  of  chaos  and  irre¬ 
sponsibility  in  this  field,  and  somebody  with  a  firm  hand  is  going  to  have  to 
watch  the  situation  very  carefully”  (p.  10676).  Representative  Gross  is 
critical  of  the  salaries  of  the  executives  of  Aerospace  (p.  10682). 

Congressional  Record,  Aug.  8,  1961,  v.  107  (temporary  file),  pp. 
13979-13980.  Refund  of  $559,000  by  Thompson-Ramo-Wool- 
dridge. 

Senator  Case  brings  up  the  matter  of  a  refund  by  Thompson- Ramo- 
Wooldridge,  Inc.,  a  contractor,  with  respect  to  the  pricing  of  some  screws. 
He  inserts  in  the  Record  a  letter  from  Secretary  of  the  Air  Force  Zuckert, 
an  Associated  Press  dispatch,  a  Department  of  Defense  statement  for  the 
Bureau  of  the  Budget,  and  a  review  of  the  matter  by  the  General  Accounting 
Office. 
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New  York  Times,  May  22,  1960,  sec.  3,  p.  1.  Rand  Corp.  furnishes 
brain  power  for  the  Air  Force,  by  Bill  Becker. 

A  description  of  the  organization  and  functions  of  the  Rand  Corp. 

New  York  Times,  June  26,  1960,  p.  1  +  .  Air  Force  forms  new  missile 
unit,  by  Gladwin  Hill. 

Describes  the  establishment  of  the  Aerospace  Corp.  and  its  responsibilities. 

New  York  Times,  Nov.  8,  1961,  p.  37  + .  AEC  liberalizes  university 
fees,  by  John  W.  Finney. 

Xew  policy  is  adopted  which  will  let  institutions  make  profit  on  manage¬ 
ment  of  atom  laboratories.  Contracts  will  follow  pattern  of  cost-plus- 
fixed-fee  utilized  for  industry. 

New  York  Times,  Nov.  19,  1961,  p.  1  +  .  Scientists  face  income  in¬ 
quiry,  by  John  W.  Finney. 

A  subcommittee  of  the  House  Armed  Services  Committee  will  check  the 
charge  that  some  are  profiting  from  Federal  research. 

New  York  Times,  Dec.  4,  1961,  p.  1  +  .  White  House  acts  to  keep 
top  scientists  in  U.S.  jobs,  by  John  W.  Finney. 

Widespread  exodus  and  a  decline  in  quality  predicted.  Low  pay  held  a 
major  factor  in  resignations. 

Wall  Street  Journal,  Feb.  19,  1960,  p.  1  +  .  Guilding  the  ivy — MIT 
points  up  rush  of  schools  into  Federal  and  business  research,  by 
Paul  Lancaster. 

Discusses  the  magnitude,  problems,  and  implications  of  Federal  support  of 
research  at  the  universities  and  colleges. 

Wall  Street  Journal,  Dec.  4,  1961,  p.  1  +  .  Missile  managers.  Aero¬ 
space  Corp.  stirs  criticism  of  Pentagon’s  use  of  nonprofit  firms, 
by  Richard  F.  Roper. 

Some  industrialists  complain  of  the  competitive  threat  and  criticize  salary 
and  benefit  policies  of  these  companies.  Tighter  controls  may  be  ahead. 

Wall  Street  Journal,  Dec.  6,  1961,  p.  1  +  .  Cash  for  colleges — 
educators  sav  grants  from  United  States  often  warp  academic 
program,  by  Edmund  K.  Faltermaver. 

Charges  that  there  is  undue  emphasis  on  sciences  and  graduate  work. 
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